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PAPAVERINE IN THE TREATMENT OF CORONARY-ARTERY DISEASE* 
Wituram Gray, M.D.,t Josepn E. F. Riseman, M.D.,t Samue. Stearns, M.D.§ 


BOSTON 


AVERINE, an opium derivative frequently 
used to combat vascular spasm, was first ad- 
yocated for the treatment of angina pectoris in 1913 
by Pal!; no data were presented, however. Three 
years later, Macht? reported temporary relief of 
angina pectoris in 3 patients following injection of 
40 mg. of papaverine. In 1923, Pal* described 
prompt but transient relief of angina pectoris after 
the injection of 20 to 30 mg. of papaverine intra- 
venously in an eighteen-year-old patient with 
aortic stenosis and insufficiency; subcutaneous in- 
jections of larger doses were not so effective. In 
1921, Boehm‘ reported marked success in treating 
patients with angina pectoris with 30 mg. of papav- 
erine in a mixture with camphor, given three times 
daily by mouth. In 1933, Evans and Hoyleé re- 
ported that their studies on 31 patients offered no 
convincing evidence of the value of orally adminjs- 
tered papaverine over other drugs tested. More re- 
cently, interest has been stimulated by the work of 
Elek and Katz,* 12 of whose 17 patients showed 
definite improvement when given papaverine by 
mouth in doses of 100 mg. three times daily. Defi- 
nite improvement was defined as a reduction of at 
least 25 per cent in the number of attacks, of 50 
per cent in the duration of attacks and of 50 per 
cent in the number of nitroglycerin tablets used, 
or an increase in the distance that the patient could 
walk without pain. These authors stressed the im- 
portance of using much larger doses of papaverine 
than had previously been advocated. 
All these investigators relied on clinical evalua- 
tion of the efficacy of therapy. It has repeatedly 
been shown that such methods fail to differentiate 
the effects of inert and active therapy,5-” so that 
objective studies are desirable. Such studies car- 
ned out in this laboratory between 1935 and 1937 


showed no change in the standardized exercise- 
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tolerance test thirty minutes after the intravenous 
injection of 30 mg. of papaverine in 4 cases, or in 
a fifth patient who received this dose orally three 
times a day.™ All these patients had shown bene- 
ficial responses to other drugs. The purpose of this 
paper is to present the results of additional objec- 
tive studies on the use of papaverine in the treat- 
ment of coronary-artery disease with the larger 
doses recommended by Elek and Katz.® 


MarTERIALs AND METHODS 


The effect of papaverine in angina pectoris was 
studied in 13 patients who made regular weekly 
visits to the Angina Clinic of the Beth Israel Hos- 
pital. These patients varied in age from forty-six 
to seventy-two years; 11 were men. All had had 
angina pectoris for six months to fifteen years, and 
6 had a history of myocardial infarction in the past. 
Nine patients had been followed in the clinic for 
four to ten years, and the other 4 were observed for 
one to nine months. The ability of these patients 
to respond to other types of therapy usually ad- 
vocated for angina pectoris was known and was re- 
evaluated at frequent intervals during the period 
of study. Five showed a markedly beneficial re- 
sponse to nitroglycerin and other therapy and were 
classified in accordance with the method previously 
described!® as Group 1 patients. Six showed a 
moderate response to these drugs and were called 
Group 2 patients. The remaining 2 showed little or 
no response to any of the usual forms of therapy and 
were termed Group 3 patients. 

On each visit the patient was questioned care- 
fully concerning the number of attacks of angina 
pectoris experienced since the last visit, the number 
of tablets of nitroglycerin used and the amount of 
physical and emotional strain sustained during the 
week. The patient’s evaluation of the therapy was 
recorded, as was any unusual increase in ability to 
walk without production of angina. On each visit 
the amount of work necessary to induce angina was 
measured by the standardized exercise-tolerance 
test, carried out in a cold room, as previously de- 
scribed. Many determinations of this tolerance 


were made while the patient was taking inert medica- 
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10 patients received 100 mg. and 10 recei 


tion or placebos. The usual upper limit of tolerance taken with the patient standing at rest and also ‘ 
while the patient was taking inactive medication for fifteen seconds wmmediately after the cessation t 
was selected as a base line for comparison (Fig. 1). _ of exercise that induced an attack of angina. At, ; 
On each visit the patient was given a supply of subsequent visit, identical studies were repeated h 
medication to be taken four times a day for at least after the administration of papaverine intravenously, 
: one week. ‘The results with papaverine hydso- To obtain such tracings, it was necessary for the ( 
chloride* (100 or 200 mg.) were compared with patient to exercise with the electrodes in place and T 
- those with other medications, including placebos. with the electrocardiograph running. In all cases b 
: The effect of papaverine hydrochloride given the degree of RST deviation was measured as the J 
’ intravenously was determined in the following man- average of ten consecutive complexes. ; 4 
ner while the patients were taking inert medica- Clinical observations of the effect of 65 mg. of af 
al tion (enteric-coated lactose). A solution contain- papaverine hydrochloride given intravenously for 
ie in 
by 
” 
= 70 
2 
— 60 
uJ 
a 50 
uJ 
40 
uJ 
” 
© 
20 
x< 
1 5 10 20 30 40 50 60 70 
WEEKS OF OBSERVATION 
Figure 1. Studies of Standard Exercise Tolerance in Case 10 during a Period of 68 Weeks. act 
N indicates standard exercise tolerance after nitroglycerin, and P, after papaverine given intravenously. The medi- whi 
cation during the period was as follows, according to weeks: 1-11, enteric-coated lactose; 12, 30 cc. whisky four times ph 
a day; 13-15, none; 16, 100 mg. Syntropan four times a day; 17-19, none; 20-23, entertc-coated lactose; 24-25, 
0.3 gm. sodium bicarbonate four times a day (25, test, 2 min. after 0.3 mg. nitroglycerin); 26-33, 0.13 gm. Pavatrine the 
four times a day; 34, 0.2 gm. a four times a day; 35-30, 0.3 gm. sodium bicarbonate four times a day; gin: 
37, 200 mg. papaverine hydrochloride orally four times a day; 38, 100 mg. Syntropan four times a day; 39, 30 mg. ay 
Prostigmin four times a day; 40, 1 gm. potassium chloride four times a day; 41, 2 gm. potassium chloride four 
times a day; 42-43, 0.3 gm. sodium bicarbonate four times a day; 44, 200 mg. ascorbic acid four times a day; 45-46, con 
none; 47, 1.5 mg. physostigmin salicylate four times a day; 48-61, enteric-coated lactose (55, test, 15 min. after 65 whi 
mg. papaverine hydrochloride intravenously; 50, test, 5 min. after same dose; 60, test, 10 min. after same dose; 61, ais 
test, 30 min. after same dose); 62-64, none; 65-68, enteric-coated lactose (65, test, 10 min. after 100 mg. papaverine 
hydrochloride intravenously; 67, test, 15 min. after 100 mg. Octin subcutaneously; 68, test, 60 min. after 65 mg. 0 
papaverine hydrochloride intravenously). min 
star 
ing 65 to 100 mg. of papaverine hydrochloride, usu- the relief of pain in 8 patients with acute myo | 
ally diluted to 10 cc. with physiologic saline solution, cardial infarction and in 3 with acute ons that 
was given intravenously, and the standardized ex- failure were also made on the wards of the . or | 
ercise tolerance was measured at intervals vary- These patients varied in age from forey ar 200 
ing from five to ninety minutes after injection. seventy-five years; 9 were men. In most “—_ * 
Each injection required about two minutes. Only solution of papaverine used. was not diluted w! Intr, 
one test was carried out on any given visit. The physiologic saline solution. 

different doses used at varying time intervals served and 
to check the results. REsuULTS ee 

Electrocardiographic studies, according to the 
method previously described,” were carried out 074 Administration in Angina 
in 2 patients who had shown a beneficial response to Clinical evaluation. The effect of page Pres 
intravenously administered papaverine. In these hydrochloride given by mouth was om in a3 ba 
ial periods, 
*The papaverine hydrochloride used in this study was furnished through tients. There were we vail 200 mg. a ser 
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sa day for one week. Toxic symptoms de- 
veloped in 5 patients. One (Case 13) was unable to 
take more than a single dose of the drug on each of 
two trials because of severe nausea. This patient 
had previously developed severe nausea necessitat- 
ing cessation of therapy while taking Dilaudid 
(3 mg.) oF morphine sulfate (8 mg.) by mouth. 
Two patients were unable to take doses of 200 mg. 
because of severe nausea, accompanied in 1 case by 
abdominal cramps, but were able to tolerate doses 
of 100 mg. Two patients developed slight nausea 
after 200-mg. but not after 100-mg. doses: 

No demonstrable clinical improvement occurred 
in any of the 10 patients able to tolerate papaverine 
by mouth (Table 1). Only 1 patient (Case 1) stated 


four time 
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tachycardia. In most cases these were not dis- 
turbing to the patients, but in 3 cases they were so 
severe that the patient refused to allow additional 
injections of the drug after two trials. Dilution 
with 10 cc. of physiologic saline solution permitted 
slower injection and decreased the severity of these 
reactions but did not eliminate them. In patients 
experiencing severe circulation-time reactions, 
transient nausea and sweating were frequent. 
Drowsiness lasting for about an hour followed each 
injection in 1 patient, but this was not severe enough 
to necessitate stopping injections. 

One patient received papaverine hydrochloride 
intravenously on two occasions during attacks of 
angina pectoris. On one of these the attack dis- 


Tasie 1. Clinical Evaluation of Papaverine Hydrochloride Given Orally. 


PLaceBo THERAPY PAPAVERINE THERAPY 
Case No. FREQUENCY FREQUENCY OF PAIN* TOXIC EFFECT THERAPEUTIC 
OF PAIN* EFFECT 
100-mg. dose 200-mg. dose 100-mg. dose 200-mg. dose 
Group 1: 
3-4 4-5 6 None None Beneficial 

eee 6-8 12-15 —t None Severe nausea Not beneficial 

 Ppemeee  S 14-15 30 21 None Slight nausea Not beneficial 

1-2 3 None Not beneficial 
Group 2: 

0-3 2 2 None None Not beneficial 

3-5 3 —t Slight nausea Severe nausea Not beneficial 

bdominal cramps 

4-6 6 7 None None Not beneficial 

0-2 1 0 None Slight nausea Not beneficial 

2-3 2 None Not beneficial 
Group 3 

ee rr 6-10 12-15 12-15 None None Not beneficial 

(er 4-5 —t _ Severe nausea Severe nausea Not beneficial 


*Average number of attacks (or number of nitroglycerin tablets) per week. 


tPatient unable to tolerate this dose. 
tAccording to patient. 


that he believed papaverine to be helpful, but he 
actually had more than the usual number of attacks 
while taking the drug. None of the other patients 
made any favorable comments about the action of 
the drug. In 5 cases, the number of attacks of an- 
gina pectoris was the same as that while on placebos; 
in 4, the number of attacks was almost double the 
control value; in 1, no attacks were experienced 
while on papaverine but the patient had had the 
same experience during many weeks on a placebo. 

Objective studies. In each of the sixteen deter- 
minations made on the 10 patients studied, the 
standardized exercise tolerance was equal or within 
~16 per cent of the maximum amount of work 
that could be done when taking inert medication 
or placebos (Table 2). The results with a dose of 
00 mg. were no better than those with 100 mg. 


Intravenous Administration in Angina Pectoris 


uel evaluation. Twelve patients were studied 
“nd a total of fifty-two injections were given. Typi- 


cal circulation-time reactions, as described by Elek ~ 


and Solarz,'® occurred in fifteen to twenty-five 
“a after the injection was begun. These con- 
of hyperpnea, flushing of the face with a feel- 

80! warmth throughout the body, slight dizziness, 
* sensation of throbbing in the temples and slight 


appeared as the injection was continued; on the 
other the pain became worse and more prolonged. 
There was no appreciable difference in the severity 


TaBe 2. Objective Evaluation (Standardized Exercise Toler- 
ance) of Papaverine Hydrochloride Given Orally. 


THERAPY PapPAVERINE THERAPY 


Case No. 100-mc. pose 200-mc. 
trips trips trips 
Group 1: 
43-52 42 43 
24-26 22 
Group 2 
20-24 24 23 
28-36 34 32 
25-32 31 28 
Group 3 
22-28 24 24 
24-30 


*Patient unable to tolerate this dose. 


or frequency of toxic effects following doses of 65 
or 100 mg. 

Objective studies. Six of the 12 patients studied 
showed no significant increase in exercise tolerance 
following intravenous injection of papaverine (Fig. 
2 and Table 3). In the remaining 6 cases, increases 
of 25 to 57 per cent were noted (Fig. 3); these com- 
prised 3 of 4 Group 1 and 3 of 6 Group 2 patients. 
The maximum increase in exercise tolerance oc- 
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curred in five to fifteen minutes after injection, with 
a slight effect persisting as long as sixty to ninety 
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MINUTES AFTER INJECTION 


Figure 2. Case 7. 


The chart shows the absence of increase in standardized exercise 
tolerance following the intravenous injection of papaverine 
hydrochloride. 


minutes. There was no appreciable difference in 
results following doses of 65 or 100 mg. 
Electrocardiographic studies were carried out in 
2 patients who had shown a response to intravenous 
papaverine. In one, the RST segment, after 
twenty-six trips that produced an attack of angina, 
was depressed 3.0 mm. After the injection of 65 
mg. of papaverine hydrochloride intravenously, 
the same amount of exercise failed to induce angina, 
and the RST depression was 2.1 mm. five minutes 
after injection, 2.5 mm. ten minutes after injection 
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injection of papaverine the same amou 
failed to induce angina and the RST dep 
2.0 mm. 


nt of work 
ression was 


Intravenous Administration in Acute Myocardja) 
Infarction or Coronary Failure 


Mild undesirable side effects were seen in 5 of the 
11 cases studied. These consisted of slight dizi. 
ness in 1 case, nausea and vomiting in 1, drows- 
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MINUTES AFTER INJECTION 


Figure 3. Case ro. 


The chart shows an increase in standardized exercise tolerant 
following the intravenous injection of papaverine hydrochloride. 


ness in 1 and moderately severe circulation-time 
reactions in 2. In general, even when the papav- 
erine was not diluted with saline solution, the toxic 
effects in this group were not so severe as in the 


TaBre 3. Objective Evaluation (Standardized uae tae Tolerance) of Intravenous Injection of Papaverine Hydro- 
chloride. 


PLACEBO 


No. THERAPY 
5 min. 10 min. 
trips meg. trips trips 
Group 1: 
18-24 65 22+ 31 
ES 22-26 65 35 35 
100 34 
43-52 65 49 35 
Group 2 
20-24 65 22 22 
100 
18-22 65 20 16 
100 20 
28-36 65 38 -- 
25-32 65 36+ 344 
100 324+ 
33-40 65 55 59 
24+ 
a 22-28 65 20 -- 
24-30 33 26 
65 21 


PAPAVERINE THERAPY 
INTERVAL AFTER INJECTION 
15min. 20min. 30min. 45 min, 60min. 90 min. 


trips trips trips trips trips trips 
28 30 24 = 
33 _ 33 31 31 30 
38 51 35 
20 18 24 
46+ 42+ _ 38+ 31 = 
54 _ 47 -- 47 pre 


+Indicates that angina was not produced. Exercise terminated because of fatigue or leg cramps, 


and 2.0 mm. fifteen minutes after injection. Two 
minutes after the sublingual administration of 0.7 
mg. of nitroglycerin, the RST depression was 1.2 
mm. (Fig. 4). In the second patient, the RST 
depression during angina induced by thirty-four 
trips was 1.6 mm., and fifteen minutes after the 


ambulatory less acutely ill patients with angi 
pectoris. 

Sixty-five milligrams of papaverine hydrochlorié 
given intravenously was followed by relief of pail 
in 5 of 8 cases of acute myocardial infarction # 
in 1 of 3 cases of coronary failure within tom 
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seconds to two minutes of injection. In most cases, 
relief of pain occurred at about the same time as the 
jrculation-time reaction. In 2 cases of myocardial 
infarction «in which the previous administration 
of morphine and Dilaudid had been unsuccessful 
in relieving severe pain, the complete relief follow- 
ing injection of papaverine was dramatic. In a 
third case of myocardial infarction with severe pain, 
two 65-mg. injections of papaverine hydrochloride 
at ten-minute intervals afforded no relief, whereas 
morphine sulfate intravenously was beneficial. In 
| patient with coronary failure, the precordial pain 
became more severe during the injection of papav- 


erine. 


Discussion 


It is evident from these studies that papaverine 
hydrochloride given by mouth, in doses of 33, 100 


No NITROGLYCERIN 


MEDICATION 


Berore Exercise 


Arrex Exercise 


No Pain 


or 200 mg. four times daily for one week, is of little 
value in the clinical treatment of angina pectoris. 
This is demonstrated by the fact that none of the 
1] patients studied were able to perform more work 
under standardized conditions after taking papav- 
erine than they could do without the drug, and by 
the lack of significant clinical improvement. Larger 
doses are impractical because they cause gastric 
distress, 

These results are not in accord with those of Elek 
and Katz,° who first advised larger doses than had 
Previously been used. The number of patients in 
the present series is admittedly small, but 9 of the 
Il patients were able to do more work after effec- 
tive drugs such as nitroglycerin. The patients re- 
ceived the drug for only one week at a time, for 
“xperience indicates that the response to vasodilator 
drugs occurs following each, even the first, dose. 
. effect of therapy over longer intervals is diffi- 
er to evaluate because periods of comfort, un- 
related to therapy, are likely to be included. Another, 
iy more important, reason for the difference 
, results is that Elek and Katz relied on the his- 
ory for evaluation of the effect. This method has 
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26 TRIPS 
No Pain 


Figure 4. Case 2, 
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been demonstrated to be of limited value.® 
The patients in the present series only rarely be- 
lieved that papaverine was of benefit. This was 
presumably because their long experience with the 
method of study had led them to observe the clinical 
course more critically than did patients studied for 
the first time. 

The present observations of the effect of papav- 
erine hydrochloride administered intravenously are 
in accord with those of Macht,? Pal* and Elek and 
Katz,® which showed that this drug has a definite 
but temporary effect on the heart. In the present 
studies, a vasodilator effect was demonstrated by 
an increased ability to work in 6 of 12 patients and 
by less marked electrocardiographic changes fol- 
lowing exercise. This action is of little value in 
the treatment of ambulatory patients with angina 
pectoris because repeated intravenous therapy is 
impractical and because the beneficial results are 


PAPAVERINE 
MINUTES AFTER INJECTION 


26 TRIPS 
No Pain 


26 TRIPS 
No Pain 


transient, infrequent and not so great as with other 
available therapy. 

Papaverine hydrochloride given intravenously 
for treatment of the precordial pain of coronary 
occlusion or coronary failure appears to be of value 
even though the beneficial action is only temporary. 
Final decision on its use in such conditions must 
await further experience, for not all patients are 
benefited, and the administration of drugs intra- 
venously to such patients is not without some 
danger. 


SuMMARY AND CONCLUSIONS 


Papaverine hydrochloride appears to have a 
definite but limited and temporary vasodilator 
action in patients with coronary-artery disease. 

The administration of this drug intravenously 
enabled half the patients with angina pectoris to 
do more work than was possible otherwise and de- 
creased the electrocardiographic changes following 
exercise. This effect reached its maximum in five 
to fifteen minutes after injection and was negligible 
after about sixty minutes. This method of therapy, 
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however, is of little value in the clinical treatment 
of patients with angina pectoris. 

The oral administration of papaverine hydro- 
chloride in doses of 33, 100 or 200 mg. to ambulatory 
patients did not improve their ability to exercise, 
and does not appear to be of practical value in the 
treatment of angina pectoris. 

Studies in a small group of patients suggest that 
the administration of papaverine hydrochloride 
intravenously in doses of 65 or 100 mg. is of con- 
siderable value in treating the pain of coronary 
occlusion or coronary failure. 
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PLETHORA OF THE INTRACRANIAL VENOUS CIRCULATION IN A CASE 
OF POLYCYTHEMIA* 


Pathologic Physiology and Diagnostic Considerations 


Jutius Loman, M.D.,t anp Wituiam Damesuex, M.D.t 


BOSTON 


N_POLYCYTHEMIA vera, symptoms referable 

to the head greatly outrank in incidence those 
relating to any other bodily system.' Actual cerebral 
vascular lesions are, furthermore, not infrequent. 
These include arterial or venous thromboses and 
hemorrhage, which is either intracerebral or sub- 
arachnoid in location. The development of extreme 
headache, amblyopia, papilledema and increased 
intracranial pressure in a case of well-marked sec- 
ondary polycythemia led to studies that are of in- 
terest from the standpoint of intracranial dynamics, 
and to the conclusion that extreme plethora may 
result in changes indistinguishable from those occur- 
ring in other types of increased intracranial pressure. 


Case REPORT 


A. F. L., a 41-year-old male, was referred to the Joseph H. 
Pratt Diagnostic Hospital from the Boston Dispensary on 
October 2, 1942. He complained chiefly of severe headache 
and failing vision of 1 year’s duration. Since the age of 10, 
he had suffered from severe perennial asthma, with fre- 
quent attacks lasting as long as 12 hours. On several occa- 
sions he had had small hemoptyses, which were usually asso- 
ciated with a dull aching sensation in the chest. In recent 
years, he had been completely incapacitated because of in- 
creasing exertional dyspnea. For the past year the vision 
had become increasingly blurred, and was frequently asso- 
ciated with scintillating scotomas and small black spots 


*From the Joseph H. Pratt Diagnostic Hospital d the BI 
Laboratory of the Boston 
_ TAssistant professor of neurology, Tufts College Medical School; visit- 
ing neuropsychiatrist, Beth Israel Hospital. 

tProfessor of clinical medicine, Tufts College Medical School; visiting 
physician and hematologist, New England Medical Center. 


before the eyes. Beginning about a month before admission, 
the patient developed a continuous and severe occipital 
headache that was unassociated with nausea or vomiting 
and unrelieved by aspirin. For 2 weeks there had been 
occasional staggering with walking. ; 

Examination disclosed an extremely cyanotic man, lying 
flat in bed without much respiratory distress. The eye- 
balls were somewhat prominent. The pupils were round 
and equal and somewhat dilated, and reacted poorly to light 
and accommodation. The vessels of the scleras were deeply 
injected. The conjunctivas were deep purple. The retinal 
vessels, particularly the veins, were greatly distended. Both 
optic disks showed pronounced choking, particularly marked 
over the nasal halves. Numerous pinpoint hemorrhages 
were scattered throughout both fundi. 

The anteroposterior diameter of the thorax was greatly 
increased, with very limited excursion, respirations being 
almost entirely abdominal. The percussion note was cut 
resonant throughout, with complete absence of absolute 
cardiac dullness. Numerous sonorous and sibilant rhonchi 
and occasional crepitant inspiratory rales were heard. The 
heart sounds were distant and heard only over the xiphoid 
cartilage. There were no murmurs. The blood pressure was 
135/90. There was marked distention of the veins in the 
upper extremities, and large varicosities were present bilater- 
ally. The fingers were not definitely clubbed. Neurologic 
examination showed intact cranial nerves, active and -_ 
reflexes of the arms, and knee jerks that were equal but barely 
obtainable on reinforcement. Ankle jerks were equal out 
active. There was an equivocal Babinski sign on ._ 
and definite Babinski and Chaddock signs on the left. here 
was no ankle clonus. 

The urine showed a +++ test for albumin and @ see 
hyaline and fine granular casts in the sediment. The spect : 
gravity was 1.018, and there was good concentration si 
modified Fishberg test. The blood findings were as — 
hemoglobin, 136 to 142 per cent (21.1 to 22.0 gm.); 000.0 
cytes, 0.3 per cent; red-cell count, 8,100,000 to 9, 0 
whive-cell count, 6500 and 7400, with 6? per cent polyane 
nuclear leukocytes, 14 per cent lymphocytes, 10 per 
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7 per cent eosinophils; platelet count, 562,- 
80 per cent. The blood sedi- 
tation rate was 0 mm. in | hour, and the same in 2 hours. 
ak a Hinton and Wassermann reactions were negative. 

eepinal-fuid examination on October 3 showed a cell count 

i. both lymphocytes, a negative globulin test and a total 
ein of 34 mg. per 100 cc. Davies—Hinton and Wasser- 

om reactions were negative. The initial pressure was 
waivelent to 380 mm. of water; homolateral and contra- 
itera compression over the internal jugular veins resulted in 

nses. 
a which was in a transverse position by x-ray, 
showed probable right-ventricular hypertrophy. There was 
definite enlargement of the pulmonary conus and possible 
enlargement of the right pulmonary artery. The roent- 
genologist’s impression was severe emphysema with bleb 
formation, moderate pulmonary fibrosis and probable cor 
pulmonale. There was no evidence of pulmonary endarteritis. 

The electrocardiogram showed right-axis deviation con- 
sistent with chronic cor pulmonale. y 

Because of the finding of the greatly increased cerebro- 
spinal-fluid pressure, measurements of the intrajugular 
venous pressure were performed by the technic developed by 
Myerson, Halloran and Hirsch* and extensively used in the 
investigations of Myerson, Loman, Dameshek and Gold- 
man” The pressure within both internal jugular veins 
was equivalent to 300 mm. of water, and there was an excel- 
lent response to homolateral and contralateral jugular com- 
pression. Simultaneously, the venous pressure within one 
of the basilic veins was equivalent to only 80 mm. of water. 

Following these studies, five venesections totaling 3060 cc. 
of blood were performed within 12 days, after which deter- 
mination of the intrajugular and intraspinal fluid pressures 
was repeated. These were normal, the pressure within the 
internal jugular veins measuring 50 mm. and the general 
venous pressure measuring 30 mm. On October 16, there was 
complete regression of papilledema. On October 21, the disks 
were well outlined; there was no venous distention, and except 
for slight tortuosity of the blood vessels, the fundi were com- 
pletely negative. 

The patient remained moderately well with the use of oc- 
casional venesections. With lowering of the hemoglobin and 
hematocrit levels to near-normal values, there was a gradual 
diminution in dyspnea as well as an improvement in strength 
and well-being. A slight degree of optic atrophy of one disk 
persisted. 

Death occurred suddenly in May, 1944, while the patient 
was seated. An autopsy was not performed. 


Discussion 


Although cases resembling the present one have 
been occasionally encountered, some of them having 
been operated on for cerebral neoplasm, the report 
of complete recovery from blindness as the result of 
bloodletting is almost unique. Through the bibli- 
ographic research of Dr. Camille Dreyfus, a case 
almost identical with ours was uncovered in one 
of the 1838 issues of the Boston Medical and Sur- 
gical Journal. The case is reported as one of 


“amaurosis from plethora,” and is reproduced. 


in Figure 1. 

The present case is an example of severe poly- 
cythemia secondary to long-standing broncho- 
pulmonary disease. The chronic bronchial asthma 
and emphysema were probably productive of arterial 
anoxemia, which in turn resulted in stimulation of 
ted-cell production and the gradual development of 
crythremia. Simultaneously, the pressure within 

¢ pulmonary circulation probably became ‘in- 
creased, with gradual development of pulmonary- 
“rtery sclerosis and cor pulmonale. Cardiac mani- 
‘stations in the presence of marked cyanosis and 
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erythremia led Ayerza® to call these cases “‘cardiacos 
negros,” and for a number of years the designation 
“Ayerza’s disease” has often been used for these 
and similar cases. 

The -contrasts between this case of secondary 
polycythemia and one of the so-called “true” (vera) 
or idiopathic type are as follows: 


SECONDARY TRUE 
POLYCYTHEMIA POLYCYTHEMIA 
Pulmonary or cardiac Present (chronic) Absent (except as 
ena) 
Splenomegaly .......... Absent Present 
Present (marked) Absent 
Arterial anoxemia ....... Present (marked) Absent 
White-cell count ........ Normal Increased 
Granulocyte count ...... Normal Increased 
Platelet count .......... Normal Increased 


In both secondary and primary types of cases 
there is an extreme increase in red-cell volume, 


CASE OF AMAUROSIS FROM PLETHORA, 
TREATED SUCCESSFULLY BY LOCAL ABD GENERAL BLOODLETTING, COUNTER-IRRITA- 
TIOK, LOW DEET, ETC. 
[Commenicsted for the Boston Medical and Surgical Journal.) 


Serremper 10th, 1836. Dr. J. H. Flint was consulted for a com- 
plete amaurosis of both eyes. by Mr. P., et. 24. Vision had been im- 
paired nearly a year The history and symptoms of the case were as 
follows. 


He had for a number of months been the subject of momentary 
blindness, particularly under circumstances favoring a determination of 
blood to the brain, or interrupting the circulation through it. The fail- 
ure of visioh was sudden and total. The general health was much dis- 
ordered, and he was subject to deep-seated, protracted headacht. His 
habits were such as (o promote a general fulness of the vascular system 
He had, for a long tme, been the subject of repeated daily aitacks of 
epistaxis, which were now partiatly supp d, occurring not oftener 
than once or twice a week A month preceding the entire failure of 
vision, he sought medical advice for the severe headache which occurred 
m paroxysms from seven to twelve hours continuance. General bleed- 
ing, purging and blistering were persisted in for a number of weeks, with- 
out any perceptible benefit The epistaxrs was almost entirely suppress- 
ed, and in a few weeks the failure of vision was constent and total. 

When he applied for advice, all the sy:nptomis concurred to indicate 
an active congestion of the cerebral vessels and compression of the optic 
nerve, as the probable cause of blindness. 

With a view to diminish the general fulness of the vessels, particu- 
larly of the head, and equalize the circulation as far as possible, general 
and local bleeding were directed, in connection with vegetable diet, ac- 
tive counter-irritaticn, and such alterant and cathartic medicines as were 
necessary to secure a regular performance of the functions. The local 
bleedings were obtained by puncturing the nostrils, in imitation of the 
previous provision of nature by the former frequent epistaxis. Nothing 
could have been more happy in tts smmediate result than this sunple 

ice of pricking the septum of the nostrils. There was a marked 
improvement after the continuance of it for three or four days, and each 
subsequent renewal of the hzimorrhage, which was promoted by sternu- 
tations, &c., illustrated the importance of this discharge ; 

In the course of six weeks the power of vision was so far restored, 
that from being unable to distinguish the house wall from the window, 
he could mark and follow passing objects, especially on cloudy days and 
the hour of twilhght. He nouced and pwked up white objects, as bits 
of cloth and paper, from the floor It 1s to be regretted that he left the 
hospital at this time, when every day was rich in promise of a perfect 
peach tps his friends were adequate to the sub- 
sequent management of the case. 

After the patient left Dr Flint’s care, the local bleedings were dis- 
continued, and the blindness returned as completely as before In the 
course of six weeks he was seized with an apoplectic attack, from which 
he slowly recovered ; thus ing, beyond a doubt, that the cause of 
amaurosis was to be found in the fulness of the cerebral vessels. 

Northampton, February, 1838. J H Waicut, M.D 


Ficure l. 


with a resultant increase in blood viscosity, slowing 
of the blood flow and a tendency to the develop- 
ment of thrombosis. 
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Increased intracranial pressure has occasionally 
been noted in true polycythemia, and has at times 
led to the false diagnosis of intracranial neoplasm 
and even to surgical exploration. The mechanisms 
of the increased pressure have never been worked 
out. In the present case, although the increased 
pressure was obviously related to the effects of the 
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rather than to actual thrombosis of the cerebral 
venous channels. With thrombosis of a later 
sinus, one would expect either low or absent pres. 
sure in the corresponding internal jugular vein 
At the point at which the internal jugular pressure 
is measured the vein is contiguous to the outlet of 
the jugular bulb, where it receives no venous cop. 


Sinues 
Superficial Veins 
Communicating Veins 
Cerebral Veins [0.0.0.0 


Ficure 2. Diagram Showing the Communications between the Dural Sinuses, the Cerebral Veins and the Super 
ficial Veins (Modified from Braun"), 
A, angular vein; AF, anterior facial vein; BP, basilar plexus; CC, superior cerebral veins; CE, communication 
between cavernous sinus and pterygoid plexus; CaS, cavernous sinus; CS, communication between cavernous a 
and internal jugular vein; DPF, deep posterior facial vein; EJ, external i ag vein; F, frontal vein; IJ, intern 


jugular vein; ILS, inferior longitudinal sinus; 10, inferior orbital vein; 


S, inferior petrosal sinus; JB, jugular 


bulb; LS, lateral sinus; ME, mastoid emissary; MM, middle meningeal vein; O, occipital vein; OE, ocetpital = 
sary; OP, communication between infraorbital vein and pterygoid plexus; OS, occipital sinus; OV, Sages i“ 
between occipital sinus and vertebral vein; P, pharyngeal vein; PA, posterior auricular vein; PCE, posterior conaylo 


emissary; PE, parietal emissary; PF, posterior — vein; 


SCV, subclavian vein; SO, supraorbital vein; 
SV, scalp vein; VV, vertebral vein. 


disease, it was at first debatable whether this was due 
to cerebral venous thrombosis or to simple plethora 
of the intracranial venous system. The information 
gained by measurement of the pressure and the 
dynamic responses within the internal jugular cir- 
culation, together with the great diminution of the 
intrajugular pressure following several venesections, 
almost certainly pointed to the presence of plethora 


PP, pterygoid plexus; SLS, superior longitudinal sinus; 


PS, superior petrosal sinus; SR, straight sinus; SS, sigmoid sinus; 


tributaries. Furthermore, if lateral sinus thromboss 
were present, jugular compression would effect ™ 
rise in the contralateral jugular pressure. In this om 
the jugular pressure was not only wie ig 
bilaterally but was increased by homolateral am 
contralateral jugular compression. “air 

It is furthermore doubtful whether a simp 
thrombosis of the lateral sinus is sufficiently ° 
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he outflow of the intracranial blood to 
pt for a short time, an increased intra- 
cranial pressure, since a rerouting of venous cir- 
culation probably quickly | occurs. This has been 
wvident in those cases in which ligation of one or even 
both jugular veins has been performed in cases of 
thrombosis of the lateral sinus. Experimentally, 
Bedford!? demonstrated that, although an increase 
-, intracranial pressure follows ligation of both 
jugular veins or both lateral sinuses, the cerebro- 
spinal-fluid pressure returns to normal within a 
few hours. 

Furthermore, Hassin'' has shown that thrombi 
that completely obstruct both the longitudinal and 
lateral sinuses have no effect on the absorption of 
the cerebrospinal fluid from the subarachnoid space. 
It is probable that under such conditions veins 


structive to t 
produce, exce 


other than the longitudinal sinus are capable of ab-. 


sorbing the cerebrospinal fluid and keeping its pres- 
sure at normal values. In addition, if such vascular 
lesions were present, a return to a normal intra- 
cranial pressure should not be expected so soon after 
venesection. The likeliest explanation of the in- 
creased intracranial pressure in the case under dis- 
cussion is therefore a great increase in cerebral 
venous pressure. This could be brought about by 
thickening of the blood, relative venous stasis or 
slowing and damming of venous blood in the rigidly 
enclosed sinuses and cerebral veins. The resulting 
increase in venous pressure would readily be re- 
flected to the cerebrospinal fluid by way of the thin- 
walled cerebral veins. 

The dissociation between the pressure in the inter- 
nal jugular vein and that in the general venous 
system in the absence of obstruction to cerebral venous 
channels is a unique phenomenon. So far as we 
know, no other examples have been reported. Cer- 
tain physical conditions unique to the intracranial 
cavity may predispose to such a. dissociation in 
pressures. Thus the cerebral veins have features 
that differ in certain particulars from the veins else- 
where in the body. These may be listed as follows: 
complete rigidity of the cranial venous sinuses; 
lack of muscular fibers in the walls of the sinuses; 
great width of the lumens of the sinuses as compared 
with the small size of the veins that empty into them; 
entrance of the many cerebral veins into the longi- 
tudinal sinus against the current of blood flow; and 
tortuosity of the course of the sinuses. In the last, 
the longitudinal sinus splits at right angles at the 
torcula. The inferior part of the sigmoid sinus lies 
ata much lower level than the jugular bulb, which 
Is much wider than the sigmoid sinus. As the sig- 
moid sinus enters the jugular bulb, there is a marked 
‘arrowing. ‘There is also a marked narrowing at the 
exit of the jugular bulb (Fig. 2). 

seem designed to retard the 
aie gir so that under certain conditions, such 
the dae changes in posture, the brain is spared 

sudden and full brunt of extreme vascular 
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changes in pressure. When, however, the venous 
circulation is already overtaxed, as in polycythemia, 
it is possible that further slowing, in some cases to 
the point of thrombosis, may be enhanced by these 
peculiarities of the intracranial venous system and 
result in a great increase in cerebral venous pressure. 

Another possibility that must be considered in 
any dissociation of the cerebral and the general 
venous pressure is the presence of an obstructing 
lesion of the neck or mediastinum, with compression 
of the great veins. There was no evidence of such 
an abnormality in the present case. It is further- 
more obvious that a rise in cerebral venous pressure 
by this type of obstruction could not be relieved 
by venesection alone. 


SUMMARY AND CONCLUSIONS 


A case is reported of severe secondary poly- 
cythemia with increased intracranial pressure, 
choked disks and amblyopia, in which dissociation 
between an increased internal jugular venous pres- 
sure and a normal general venous pressure was 
present. Following venesection therapy, the cere- 
brospinal-fluid pressure and intrajugular venous 
pressure became normal, and there was complete 
regression in all the symptoms referable to the head. 

The possible mechanisms for the dissociation be- 
tween intrajugular and general venous pressures, 
with the resulting great increase in cerebrospinal- 
fluid pressure, are discussed. 

Other possible causes of this dissociation, includ- 
ing thrombosis of the lateral sinus, are discussed, 
and excluded as having no bearing in the present 
case. 

A study of the intrajugular dynamics may be 
diagnostic in the determination of the presence or 
absence of thrombosis of the lateral sinus. 

Severe headaches in polycythemia may be caused 
by an increased intracranial venous pressure, with 
a resultant increase in cerebrospinal-fluid pressure. 
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PSYCHOSOMATIC INTERRELATIONS IN GENERAL MEDICINE 


GertrupeE F. Frispiz, M.D.* 


LOWELL, MASSACHUSETTS 


HE efficiency of the general medical practitioner 
M4 is conditioned by the following factors: first, 
his knowledge and appreciation of the normal human 
organism as a complex and integrated whole of 
physical, mental and emotional elements and his 
understanding and appreciation of the types of 
pathologic variations from normality that may 
arise, with their respective symptomatology and 
etiology; second, his knowledge of how to determine 
the nature and extent of these variations; and third, 
his selection of treatment. 

Knowledge and appreciation of the normal human 
organism of integrated physical, mental and emo- 
tional elements include the following concepts: the 
body as a mechanism made up of cells performing 
proper physiologic functioning; the nervous system, 
of which the brain is the integrating center and 
through which activity of the biologic organism 
functions from within in a relation compatible to 
its environinent; consciousness, the main function 
of the brain through which the mind is made ra- 
tionally aware of the motivating biologic forces in 
the organism; the emotions, serving as well-balanced, 
subjective feeling-reactions to perception of these 
forces; personality, or the subject’s usual manner 
of handling these forces in accordance with his best 
social adjustment; thoughts and ideas, which are 
concepts arising from these forces as highly de- 
veloped adaptations of them to the environment; 
conscience and ideals, or the ethical and esthetic 
resultants arising from the mental and emotional 
conditioning of these forces; and the normal life of 
the normal human organism, which essentially con- 
sists in satisfying these forces — needs, urges and 
responses — in accordance with conscience and 
ideals. 

An attempt has been made through this brief 
analysis of the normal human organism, with its 
balanced, co-ordinated psychosociobiologic func- 
tioning, to establish the concept of it as a complex 
and integrated whole. 

Consideration of the pathologic variations that 
may occur in the normal human organism, with 
their respective symptomatology and_ etiology, 
includes the concepts of pathologic disturbances 
ranging from trauma of cellular tissue to tensions in 
the highest levels of the brain. If emotional tensions 
affect the lower levels of the nervous system and 
are mediated through the autonomic system, they 
cause a disturbance called “organ neurosis.” In 
this condition the somatic component is the most 
pronounced element. If emotional tendencies de- 
velop and affect the highest levels of the brain, they 

cause neurotic and psychotic disturbances, which 
*Physician to the Horn Home for Aged Couples, Lowell. 


are evidenced in thought and behavior. In these 
cases the psychic symptoms are most evident. Any 
disruption of balanced, co-ordinated psychosocio. 
biologic functioning in the human organism results 
in its disintegration or in a pathologic condition, 
Clinical study has revealed that in the investiga. 
tion of functional disturbances there are specific 
correlations between emotional constellations anj 
physiologic responses. The psychosomatic cond; 
tions resulting from these functional disturbances 
are called “psychosomatic symptoms.” 
Psychosomatic symptoms are present in all dis. 
ease. Their psychic and physical components are 
in direct ratio to the degrees of psychologic and 
physical etiologic forces involved. Menninger} has 
classified disease in five groups, and indicates the 
relative degrees of symptomatic expression in terms 
of psychic reaction and physical reaction for each 
group. In Group 1, with a valence of 5 on the psychic 
reaction and a valence of 1 on the physical reaction, 
are included all the severe functional mental diseases 
referred to as psychosis. In Group 2, with a valence 
of 4 on the psychic reaction and a valence of 2 on 
the physical reaction, is included a class of illnesses 
generally regarded as mental in that the causative 
factors are chiefly psychologic but are always as 
sociated with physical symptoms, which are often 
treated as if they were the sole causes. In Group }, 
with a valence of 3 on the psychic reaction anda 
valence of 3 on the physical reactions is included a 
heterogeneous assortment of diseases — first, or 
ganic brain diseases; second, the endogenous toxic 
and infectious illnesses in which the mental symp- 
toms are produced by toxins; and third, a host of 
physical diseases that masquerade under the guise 
of mental symptoms, often appearing to be pr- 
marily mental. In Group 4, with.a valence of 2 0 
the psychic reaction and a valence of 4 on the physi 
cal reaction, is placed a large class of organic ill 
nesses frequently found in persons in whom ar 
discovered conspicuous psychologic maladjustments 
but whose complaints are physical and whose dis- 


_eases are manifested in organic disease. In Group?, 


with a valence of 1 on the psychic reaction and 
valence of 5 on the physical reaction, are found « 
great number of illnesses in which almost the enti 
emphasis seems to be on the somatic side but im 
which the psychic component, even though 
conspicuous, is of great importance. 

If the concepts of the human organism as # 
integrated whole and of disease as the psychosomati 
expression .of this biologic unit are accepted, : 
general medical practitioner must seek the etiolog) 


Wisconsin 


tMenninger, W. C. Psychological factors in disease. 
37:29-38, 1938. 
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of disease in the constitution and in exogenic, psy- 
chologic and social factors. Until recent times the 
training that most physicians received failed to 
include any practical, systematic knowledge of such 
therapeutics. Consequently, many of those who 
can find no organic disease in a patient attempt to 
convince him that he is suffering only from “tired 
nerves” or “imagination.” The dissatisfied patient 
who has received such a diagnosis seeks the services 
of physician after physician. Each in turn gives 
him a similar interpretation, none considering 
factors other than somatic symptoms to be pertinent 


to his condition. 

The following three illustrations, similar to cases 
in the everyday experience of the general medical 
practitioner, bear out the truth of the above state- 
ments. In each of them the patient had consulted 
several physicians and had been given only drug 


therapy. 


Case 1. H. Se, a 45-year-old man, with a wife and five 
children, had been unemployed and unable to secure employ- 
ment for a period of 11 months. He complained of gastric 

ain 1% hours after eating; this condition was relieved only 
- taking more food or by alkaline therapy. His symptoms 
were a very poor appetite, insomnia and marked loss of 
weight, due to restricted diets given by various clinics and 
physicians. X-ray examination showed an ulcer situated 
near the pyloric end of the stomach. The patient was given 
various kinds of alkaline drugs, to no avail. During con- 
sultations the fact became evident that extreme worry over 
his financial situation was responsible for many of his symp- 
toms. Employment was secured for him. In less than a 
month his condition was normal in every respect, and it has 
remained so for over 15 years. 


Case 2. An 80-year-old man was confined to bed suffering 
with a peritonsillar abscess. He was unable to take nourish- 
ment because of the throat condition. The treatment given 
failed to effect a spontaneous cure, so that he became con- 
vinced that the attending physician could do nothing for him. 
He insisted that he had carcinoma of the throat and that no 
one would tell him the truth. He refused food and medica- 
tion, wishing only to hasten his end so that he might be spared 
pain. He lost 30 pounds in 2 weeks. He finally consented to 
consult a nose-and-throat specialist, who after examining 
him remarked that what he could see was “all right” but 
that there was possibly “something lower down in the larynx.” 
The physician suggested an x-ray examination, which was 
made. The patient insisted on telling the roentgenologist 
exactly where to look and what to do. After being assured 
that there was no disease in his throat and that an elongated 
uvula caused the tickling and cough, the patient returned to 

s home, where he was given a sedative for one night’s sleep 
and placed on a high-calorie and high-vitamin diet. His 
recovery was rapid and complete. 


Case 3. An extremely nervous and emaciated 15-year-old 
gitl, who was a bed patient, complained of nausea, vomiting, 
pain over the lower abdominal region, constipation and 
ra and irregular menstrual periods. Repeated enemas 

Tought no relief. The patient lived with her family, the 
members of which were neurotic. Physicians had referred 

‘t to @ surgical service, where she had been told that she 
must undergo an operation if she wished to live. She became 

ysterical. Since no diagnosis calling for surgery had been 
Rhee the attending physician decided on medical treatment. 

z er elevation of the foot of the bed to help the abdominal 

ag to rise out of the pelvis, regulation of the diet and the 
ing of clyses to restore the lost body fluid and of sea moss 
oa vin oil for the constipation, vomiting stopped in 1 
P ied the patient became free from pain and much more 

ul. A ptosis belt was used to hold up the organs until 


the gained weight: The physician established a situation 
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in the home that resulted in the proper adjustment of the 
patient. She was soon able to carry on like other normal girls 
of her age, and has experienced no return of pain or of Tene 
for the last 6 years. 


In all these cases the abnormal condition was 
chiefly due to a personality disorder, but the psychic 
component of these conditions had been disregarded. 
Since 50 per cent of the cases coming to general 
medical practitioners may be placed in this group 
of so-called “biologic functional disorders,” the 
urgent need for the revision and expansion of modern 
medicine in postgraduate and undergraduate medical 
education is evident. 

Medical colleges must provide for the training 
and education of all physicians in the field of per- 
sonality disorders, including their recognition, their 
symptomatology, their scientific treatment and their 
prevention. Such training and education demand 
the inclusion of psychiatry as a basic medical subject 
and the compulsion of everyone practicing medicine 
to become as firmly grounded in this field as he is 
in other basic medical subjects. 

Orientation courses in psychiatry, dealing with 
the emotional factors in the general medical and 
surgical patients in whom the symptoms of func- 
tional illness are most frequently encountered, 
should be given for the benefit of those medical 
practitioners who have little knowledge 6f or train- 
ing in psychiatry and psychiatric technic. Only 
when anatomy, physiology and the chemistry of 
the body are studied in relation to biologic func- 
tioning can a trye diagnosis of its pathologic varia- 
tions from normality be made and proper thera- 
peutic treatment be applied. 


SUMMARY 


The normal human organism is a psychosociobio- 
logic whole, and any disruption of the co-ordinated 
functioning of this whole results in a pathologic 
condition, which is evidenced by psychosomatic’ 
symptoms. The general medical practitioner should 
be able to recognize these psychosomatic symptoms, 
to make the correct diagnosis and to apply proper 
treatment. Current practice in medicine should 
include the use of psychiatry, since only in this way 
can the psychic and the somatic components in a 
patient be studied in their proper relation. 
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MEDICAL PROGRESS 


THE TREATMENT OF INFECTIONS WITH PENICILLIN* 
Donatp G. Anperson, M.D.f 


BOSTON 


ENICILLIN is now well established as an effec- 
tive chemotherapeutic agent for the treatment 
of many infections. During the past year so many 
reports attesting to this fact have appeared in the 
American and English literature that to review 
them all in a single paper is not possible. The pur- 
pose of the present article is to summarize such 
principles of penicillin therapy as have evolved from 
the investigations of the past five years and to 
present the current views on the use of penicillin 
in the more important infections that are encoun- 
tered in civilian practice. It is recognized that ex- 
perience with penicillin is enlarging so rapidly that 
some or many of these views may be outdated be- 
fore this article reaches print. 

The history of the discovery of penicillin by Flem- 
ing! in 1928 and of its later development as a prac- 
tical chemotherapeutic agent by Florey and his 
associates? is now well known by the medical pro- 
fession and will not be reviewed. Likewise, it is 
beyond the scope of this paper to recount the fas- 
cinating story of how the large-scale production 
of the drug was achieved in the face of many 
difficulties.* 4 


CHEMISTRY 


The published information regarding the chemis- 
try of penicillin is meager. Abraham and Chain 
have reported that penicillin is an organic acid. 
Since the free acid is quite unstable, however, only 
the more stable sodium and calcium salts of penicil- 
lin are prepared for clinical administration. These 
two salts do not differ in therapeutic activity or 
toxicity. The calcium salt has the advantage that 
it is less hygroscopic and therefore can be used in 
powdered form with greater ease. 

It is now known that the mould Penicillium 
notatum actually produces several types of penicillin. 
Sir Henry Dale® has recently revealed that three 
penicillins have already been isolated in the pure 
state. These are known in the United States as 
penicillins F, G and X, and in England as penicillins 
1, 2 and 3, respectively. Dale states: “All these 
penicillins have the specific remedial action in high, 


*From the Evans Memorial, Massachusetts Memorial Hospita!s, and 
the Department of Medicine, Boston University School of Medicine. 


The work in preparing this review was made possible under the terms of - 


Contract OEMcmr-275 between the Massachusetts Memorial Hospitals 
Robert Dawson Evans Memorial, Department of Clinical Research and 
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though not quite identical degrees, and there are 
proportional differences, still to be explored, in 
their proportional efficiencies against different in. 
fective organisms. Penicillin G or 2 is the penicillin 
which is predominant in most preparations now 
available.” Penicillin G was the first to be obtained 
in pure crystalline form, the isolation of the crystal- 
line sodium salt being accomplished by MacPhillamy 
and Wintersteiner of the Squibb Institute in July, 
1943.3 This material was found to contain about 
1650 Oxford units per milligram.t{ 

Recently the International Conference on Penicil- 
lin? has recommended that an international penicil- 
lin standard be prepared from crystalline sodium 
penicillin G and that the international unit of 
penicillin be defined as the specific penicillin activ- 
ity contained in 0.6 micrograms of the international 
penicillin standard. The international unit so 
defined is approximately equivalent to the Oxford 
unit. 

Although pure crystals of penicillin were first 
isolated almost two years ago, synthesis of the drug 
has not yet been accomplished. All the drug pro- 
duced today is recovered from culture liquor in 
which P. notatum has grown. Because a large 
amount of active drug is lost in preparing crystalline 
penicillin, this material is not available at present 
for the routine treatment of patients. The prepara- 
tions that are used in clinical practice assay roughly 
between 200 and 1000 Oxford units per milligram. 
It is thus evident that they contain between 37 
and 88 per cent of impurities. 

The preparations of penicillin that were first em- 
ployed clinically were found to be relatively un- 
stable both in powder form and in solution. The 
more recently prepared commercial products are 4 
great deal more stable. Kirby® has shown that solu- 
tions of penicillin may be kept at room temperature 
(22° C.) for one week without evidence of deteriora- 
tion and that most lots of penicillin retain their full 
activity in solution for ten to twelve days. At 37 C, 
however, full potency persists for only four days. 
As a dried powder the drug is even more stable. 
Regna’s® studies indicate that there is no loss of 
potency during a period of at least three hundred 
and fifty days when the powder is stored at 0-5°C. 
Even at 37° C. the powder will retain full potency 
for at least sixty days. 


tChemical assay of penicillin is not yet possible. The drug is assaye 


therefore in terms of its antibacterial activity. The Oxford unit is define 


4 
as “that amount of penicillin which, when dissolved 


extract broth, just completely inhibits the growt 
Staphylococcus aureus.” 
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PREPARATION OF SOLUTIONS 


For clinical administration penicillin is usually 
dissolved in physiologic salt solution, although dis- 
tilled water and 5 per cent dextrose solutions are 
also satisfactory solvents. Penicillin is extremely 
soluble and the concentrations employed can be 
varied with the method of administration, for ex- 
ample, from 250 units per cubic centimeter for 
local application to superficial wounds to 100,000 
units per cubic centimeter when large doses are 
being given intramuscularly. For intramuscular use 
a concentration of 5000 units per cubic centimeter 
permits the giving of doses up to 15,000 units with- 
out undue discomfort, and the amount of drug lost 
by the adherence of the solution to the bottle and 
syringe and in other unavoidable ways is less than’ 
when higher concentrations are used. Since peni- 

( cillin solutions are not self-sterilizing, care should be 
‘taken to avoid contamination while the solutions 
are being prepared and administered. 


PHARMACOLOGY AND METHODS OF ADMINISTRATION 


Early studies of the pharmacologic properties of . 


penicillin by Florey and his associates!® and by 
Rammelkamp and Keefer" indicated that certain 
inconveniences would have to be contended with 
in the clinical administration of penicillin. Oral ad- 
ministration was found to be ineffective because the 
drug so given was largely inactivated by the hydro- 
chloric acid of the gastric juice. Many ingenious 
attempts have since been made to overcome this 
difficulty, but no effective method of administer- 
ing the drug orally in moderate dosages has yet been 


discovered.” The rectal instillation of penicillin was 


also found to be ineffective because the drug was 
rapidly inactivated by the intestinal bacteria. _ 
Fortunately it was found that penicillin could be 
administered intravenously or intramuscularly with- 
out untoward reactions and that effective blood levels 
could be achieved when the drug was so adminis- 
tered. The same studies revealed, however, that, 
owing to the rapid excretion of penicillin in the 
urine, blood levels were not well maintained. In 
Patients with normal renal function about 60 per 
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slightly longer intervals, and this has been con- 
firmed by clinical experience. 

After the intramuscular injection of a given dose, 
an effective blood level was found to be maintained 
for a slightly longer period of time than after the 
intravenous injection ofa similar quantity of drug. 
This observation, together with the greater ease of 
administering the drug intramuscularly, led most 
workers both in England and in the United States 
to follow the Floreys“ in using the intramuscular 
route for the routine treatment of patients. It is 
now well established on the basis of clinical ex- 
perience that this route is fully as effective thera- 
peutically as the intravenous route. 

Early attempts to ‘administer the drug sub- 
cutaneously revealed that absorption from the sub- 
cutaneous tissues was slow and irregular," and in 
addition it was found that subcutaneous injection 
was often quite painful. More recently it has been 
reported that absorption after subcutaneous ad- 
ministration does not differ significantly from ab- 
sorption after intramuscular injection.” !5 It is Tike- 
wise stated that with the present preparations of 
penicillin, subcutaneous injection is not significantly 
more painful than is intramuscular injection. Her- 
wick et al.!® have shown that there is a significant 
correlation between the purity of a penicillin prepara- 
tion and the irritation resulting from its intra- 
muscular injection. It is therefore not unlikely that, 
as purer and less irritating commercial penicillin 
becomes available, the subcutaneous administration 
of the drug may be more widely practiced. 

Several attempts have been made to obviate the 
need for frequent injections and the irregular blood 
concentrations that result from this method. Ad- 
ministering penicillin by a continuous intravenous 
infusion has been the method most frequently used. 


Some investigators!” believe that this is the method 


of choice and use it routinely. Other workers'® 18 
think that the inconveniences encountered in main- 
taining a constant intravenous infusion, together 
with the fairly frequent development of painful 
thrombophlebitis, outweigh its possible advantages. 

More recently the use of a continuous intra- 
muscular infusion has been recommended. é 


cent of the amount injected was excreted in the 
first hour. This rate of excretion was found to vary 
little, if at all, with the size of dose administered, 
although with large doses detectable concentra- 
tions of penicillin in the blood persisted longer than 
with small doses. Thus, when large doses, such as 
50,000 and 100,000 units, were given in a single in- 
}¢ction, small amounts of drug were found in the 
— for as long as four to sixhours. Fleming et al.’* 
ave Pointed out, however, that a continuous bac- 
teriostatic level can be obtained in the blood much 
ee ‘conomically by the use of small doses, such 
b :000 units, given every two or three hours than 
Y the administration of large doses at only 


total twenty-four-hour dose of penicillin can be 
administered in a volume of 200 cc. to 500 cc. with- 
out undue discomfort into the lateral muscle of the 
thigh, and quite uniform blood levels can be main- 
tained.2° The levels achieved by this method are 
approximately the same as those obtained by the 
continuous intravenous infusion of the same dosage 
of penicillin. 

Two other methods designed to reduce the num- 
ber of injections have recently been reported. 
Romansky and Rittman” have stated that mix- 
tures of penicillin in beeswax and peanut oil, when 
injected intramuscularly, are slowly absorbed and 
that therapeutic levels of penicillin can be detected 
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jn the blood for six to seven hours after a single in- 
jection. The practicability of this method for pro- 
longed therapy is being investigated. 

Rammelkamp and Bradley* demonstrated in 
1942 that when Diodrast is administered simul- 
taneously with penicillin it partially blocks the 
excretion of penicillin by the renal tubules. More 
recent experiments with the use of p-aminohippuric 
acid in animals and in man have shown that this 
substance also partially blocks the excretion of peni- 
cillin and prolongs the time during which it can be 
detected in the blood stream.” * This method re- 
quires further study before its general adoption 
can be recommended. 

Theoretically the maintenance of a constant 
blood level of penicillin would appear to be desirable 
therapeutically, and it might be expected that 
methods of administration that would provide such 
a blood level would be the most effective clinically. 
Actually, there is as yet no convincing evidence that 
a given daily dose of penicillin is more effective 
when given by a continuous infusion than when it is 
administered by intermittent intramuscular in- 
jection at three-hour intervals. Further study of 
this problem is needed. 

The distribution of penicillin in the body after in- 
tramuscular or intravenous injection has been 
studied by many workers. The results of these 
studies contain valuable therapeutic implications. 

In patients without meningitis, penicillin can- 
not be detected in the cerebrospinal fluid after the 

“Intramuscular or intravenous injection of the usual 
therapeutic doses. When large doses of penicillin 
are administered to such patients, however, minute 
amounts of the drug are occasionally demonstrable 
in the spinal fluid.?> Recently there have been re- 
ports of the passage of penicillin from the blood into 
the spinal fluid of patients with purulent menin- 
gitis.!© 26 27 The concentration of drug found in 
the spinal fluid was markedly less than that present 
in the blood, and in several cases it did not con- 
stitute an effective therapeutic level. 

There is good clinical evidence that the amount 
.of penicillin that reaches the spinal fluid in bacterial 
meningitis is probably insufficient to control the 
infection. Several cases are known in which no im- 
provement either in the clinical condition of the pa- 
tient or in the spinal-fluid findings resulted after 
several days of systemic penicillin therapy, but in 
‘which prompt improvement followed the intra- 
thecal administration of the drug. Also several 
-cases are known in which meningitis appeared dur- 
ing the course. of the intramuscular or intravenous 
treatment of an extrameningeal infection. In these 


_cases, likewise, no improvement took place until 


intrathecal therapy was instituted. 
Penicillin diffuses poorly, as a rule, into the 


pleural cavit , and although prolonged intra- 


muscular therapy may occasionally control an in- 


-fection of the pleura, the introduction of penicillin 
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into the empyema cavity is recommended a 
i ; $ a mo 
economical and certain form of therapy2= 


} Penicillin has been detected in ascitic fluid and jy 


synovial fluid in significant concentration after 
parenteral administration.!© 29 Q¢casional ci 
of suppurative arthritis have responded to systemic 
treatment. Local treatment, whenever possible 
seems to be desirable, however, since penicillin doe, 
not injure the joint and systemic therapy may be 


unsuccessful.*° 

. Struble and Bellows,*! working with dogs, have 
shown that penicillin administered systemically jn 
amounts comparable to therapeutic doses reaches 
such a slight concentration in the fluids and tissues 
of the eye that it is not measurable by the usual 
methods of assay. Von Sallmann* has stressed the 
need for employing iontophoresis or a corneal 
bath to secure an adequate penetration of penicillin 
into the aqueous humor. Penicillin is excreted in 
the bile in higher concentrations than it is found in 
the blood.** The drug has not been detected in 
saliva, tears, pancreatic juice, succus entericus or 
gastric juice. 


ANTIBACTERIAL ACTION 


Penicillin is highly selective in its antibacterial 
activity. In-vitro tests and a study of experimental 
infections in animals have indicated clearly in what 
infections penicillin therapy may be of value and 
in what infections it cannot be expected to have 
any effect. Table 1 lists the important pathogenic 


TaBLe 1. Organisms Susceptible to the Action of Penicillin, 


Clostridium novyi \ 
Clostridium oedematis-maligni 
Clostridium perfringens 
Clostridium tetani 
Corynebacterium diphtheriae 
Treponema pallidum 
Treponema pertenue 
Streptobacillus moniliformis 
Spirillum minus 
Borrelia novyi 
Actinomyces bovis 


Staphylococcus aureus 
Staphylococcus albus 
Streptococcus pyogenes 
Nonhemolytic streptococci 
Anaerobic streptococci 
Diplococeus pneumoniae 
Neisseria gonorrheae 
Neisseria intracellularis 
Bacillus anthracis 
Clostridium botulinum 
Clostridium histolyticus 


organisms against which penicillin has been found 
to be active by laboratory studies. In general, 
penicillin has proved to be effective against infec- 
tions caused by these organisms, although in single 
cases the site or extent of the infection, the gener 
condition of the patient or the presence of com- 
plications may preclude successful therapy. 
Among bacterial species usually susceptible 0 
penicillin, occasional strains are encountered that 
are naturally resistant to the drug. The susceptible 
species in which naturally resistant strains have 
been reported are staphylococci, nonhemolytt 
streptococci and anaerobic streptococci.™ 
Reports on the effectiveness of penicillin therapy 


in experimental Weil’s disease differ. Heilman « 
Herrell®* reported no deaths from the disease ' 
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Escherici 
Eberthell 
Shigella 
Salmone 
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Proteus 
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32 guinea pigs treated with penicillin and a mor- 
wality rate of 91 per cent in an equal number of un- 
treated controls. Augustine et al.,*’ also using 
guinea pigs, found penicillin had no curative value 
sfter the appearance of clinical manifestations of 
the disease. 
The action of penicillin on viruses and ia 
likewise not wholly clear. Heilman and Herrell** 
have reported that mice infected with the viruses 
of ornithosis and psittacosis can be protected by 
enicillin, whereas Moragues, Pinkerton and Greiff*® 
have shown that penicillin therapy reduces the mor- 
tality in mice infected with murine typhus fever. 
In both studies the dosage per kilogram of body 
weight was far in excess of that necessary in clinical 
practice to control infections causeé by susceptible 
bacteria. ‘To date no convincing reports have been 
published to indicate that penicillin is effective in 
any virus or rickettsial disease in man. When such 
infections are complicated by secondary infections 
due to organisms that are sensitive to the drug, the 
latter may be successfully treated with penicillin.*° 
In contrast to the. susceptible species, many im- 
portant pathogenic bacteria are not adversely 
aflected by the concentrations of penicillin that can 


be achieved in the blood and tissues (Table 2). 


TaBLe 2, Organisms Not Susceptible to the Action of Penicillin. 


Escherichia coli Haemophilus ducreyi 


Eberthella ty phosa Streptococcus faecalis 
Shigella dysenteriae Brucella melitensis 
Salmonella pag aty phi Vibrio cholerae 


Pasteurella pestis 
Pasteurella tularensis 
Mycobacterium tuberculosis 
Plasmodium vivax 

Yeasts 

Molds 


Salmonella enteritidis 
Proteus vulgaris 
Pseudomonas aeruginosa 
Klebsiella pneumoniae 
Haemophilus influenzae 
Haemophilus pertussis 


These species are generally considered to be in- 
sensitive to penicillin. Actually several of these 
species can be inhibited in vitro by the use of rela- 
tively high concentrations of penicillin, indicating 
that penicillin insensitivity is often a relative rather 
than an absolute quality.4! For practical purposes, 
however, it is recognized that penicillin has no 
effective clinical action against these organisms. 

The development of resistance to penicillin by 
bacteria as the result of exposure to sublethal con- 
centrations of the drug either in vitro or in vivo 
as been reported by several workers.” “ There is 
some laboratory evidence to indicate that organ- 
isms that develop resistance to penicillin in vitro 
may become less virulent. 48 Observations of this 
kind have not yet been made in human infections. 

The antibacterial action of penicillin in vitro 
be either bactericidal or bacteriostatic.* Most 
me ontiés are agreed that in the treatment of 
one infections its action is bacteriostatic. Peni- 

in inhibits the growth and multiplication of bac- 
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teria, but. the actual destruction and elimination 
of the infecting organisms are probably effected by 
the normal defense mechanisms of the host. This 
conclusion is well substantiated by clinical ex- 
perience. With the exception of uncomplicated 
gonorrhea and meningococcemia, treatment with 
penicillin has not proved to be effective in any 
disease unless it has been continued for at least 
twenty-four to forty-eight hours, and in the great 
majority of cases much longer periods are necessary. 

Florey et al.!° early reported that serum, pus, 
peptones and the breakdown products of tissue 
autolysis do not inhibit the action of penicillin, a 
distinct advantage for this drug over the sulfon- 
amides in many types of infection. Bigger? has 
recently reported that human serum does inhibit 
the action of penicillin. He attributes this phenom- 
“enon to the absorption of penicillin inactivators 
formed in the intestinal tract. 

It is now well known that Escherichia coli and 
certain other bacteria insensitive to penicillin pro- 
duce a substance that inactivates penicillin. This 
substance has been named “penicillinase.’’** Peni- 
cillinase can be prepared by various means,**—*! and 
its incorporation in culture mediums to inactivate 
penicillin present in the blood and exudates of 
patients receiving the drug has been suggested. 
Experience, however, does not indicate that peni- 
cillinase has the same practical value that p-amino- 
benzoic acid has in inhibiting sulfonamide activity 
in culture mediums. Thus, when duplicate cultures 
with and without penicillinase are made, the num- 
ber of additional positive cultures obtained is 
insignificant.?° 

Several different methods have been described 
for determining the concentrations of penicillin in 
the blood and body fluids.*-* All these methods 
involve the titration of the antibacterial activity of 
the unknown specimen against an organism of known 
sensitivity to penicillin. Although such methods 
are admittedly crude, they permit an estimation of 
penicillin concentration that is satisfactory for 
clinical purposes. The equipment and technical 
skill necessary to perform these tests are not beyond 
the reach of the average bacteriologic laboratory, 
but the information that is gained does not seem 
to be sufficiently helpful to warrant the routine 
determination of penicillin blood levels in clinical 
practice. The clinical response to treatment is,*in 
most cases, all that is needed to determine dosage. 

A somewhat more useful test for clinical purposes 
is the determination of the sensitivity of various 
Organisms to penicillin. In the great majority 
‘of cases one can rely on the bacterial species 
alone as an indication of susceptibility. In partic- 
ular cases, however, especially those that do not 
respond to penicillin in the expected manner, deter- 
mination of the susceptibility of the patient’s or- 
ganism to penicillin is of value. 
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A number of papers dealing with the general 
aspects of penicillin therapy have been published 
by several different groups of investigators.'® 
18 29 55-60 These reports describe the experiences 
of the various authors with a wide variety of in- 
fections. Although there have been differences in 
the details of treatment, the observations of the 
various groups are in general agreement. These 
papers will not be reviewed separately since it 
would appear more profitable, in discussing the 
clinical use of penicillin, to follow so far as it is pos- 
sfble an outline based on etiology. The views ex- 
pressed in these articles wiil be reflected in the sub- 
sequent sections that deal with the treatment of 
specific infections. To avoid repetition, problems 
having to do with the site of the infection rather 
than the etiology of the process will be discussed 
first. At the end of the paper, recent work on the 
adaptation of penicillin to problems encountered 
in certain medical specialties will be considered. 


Local Factors 


In the section of the pharmacologic properties of 
penicillin, it has already been mentioned that it 
appears necessary in the treatment of bacterial 
meningitis to administer the drug intrathecally. 
The lumbar sac has been used by most investigators 
for this purpose, since the drug apparently diffuses 
from this site throughout the entire subarachnoid 
space in most cases. There appears to be no need, 
therefore, to introduce the drug into the cisterna 
magna or into the ventricles through burr holes, 
except in unusual circumstances. Twenty-four 
hours after a single intrathecal injection of penicillin 
a therapeutic level of the drug can usually be de- 
tected in the cerebrospinal fluid. Hence, one intra- 
thecal injection a day is probably sufficient, al- 
though many workers prefer to give the drug every 
twelve hours for the first two to four days of treat- 
ment. Solutions containing 5000 to 10,000 units 
per cubic centimeter are usually employed, and 
with doses of 10,000 to 20,000 units no significant 
untoward effects have been observed. Until ex- 
perience has shown that larger doses can be given 
with equal safety, it does not seem advisable to 
give more than 20,000 units in a single injection 
sinte this dose usually produces an adequate level 
of penicillin for at least twelve to twenty-four hours. 
Because the diffusion of penicillin through the sub- 
_arachnoid space occasionally may be imperfect for 
one reason or another, it is strongly advisable, 
whenever the infecting organism is susceptible to 
the sulfonamides, to give full doses of an effective 
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is present and before the introduction of Penicill; 
is helpful. Intrapleural injections need be “i 
only once every twenty-four to forty-eight hom 
but a minimum of three injections , 
sary to effect cure, and occasionally more pro. 
longed treatment is required. Solutions containin 
1000 units per cubic centimeter are usually - 
ployed, although the size of the Cavity may make 
higher or lower concentrations desirable to ensure 
that the drug is brought into contact with all Parts 
of the cavity. 

In suppurative arthritis the local instillation of 
penicillin, whenever possible, is recommended, Al. 


though certain patients have responded to the sys- 
temic administration of the drug, this form of treat. 
ment is unreliable. 

The treatment of bacterial endocarditis, regard. 
less of the etiologic agent, requires prolonged ther. 
apy. Not infrequently the blood culture becomes 
negative after one or two days of treatment and the 
patient may show striking clinical improvement, 
Unless treatment is continued for at least two weeks, 
however, the chances of obtaining a lasting arrest 
of the infection are small. 

The local use of penicillin without concomitant 
systemic administration in the treatment of soft- 
tissue wounds and superficial infections of the skin 
and subcutaneous tissues is occasionally effective." 
When there is any significant area of cellulitis, how- 
ever, the systemic administration of penicillin is 
usually necessary to obtain a maximum therapeutic 
effect. In selected cases, local penicillin therapy 
may often be combined with systemic therapy to 
good advantage. Penicillin is of no value when 
used as an irrigating solution, since it must remain 


1S Usually neces. 


in contact with infecting organisms for at least six 


sulfonamide concomitantly with penicillin. 

~ In the treatment of empyema the local instilla- 
tion of penicillin is also recommended.?® ‘The irri- 
gation of the cavity with physiologic saline solu- 
tion after the aspiration of whatever pus or fluid 


to eight hours before it exerts its maximal anti 


bacterial action. 


Dosage 


The problem of what constitutes an optimal 
dosage for the various infections treated with pen 
cillin still requires extended investigation. It seems 
fairly clear that with the use of very large doses the 
results obtained are not superior to those following 
the use of moderate doses. Although excessive 
dosage has not been shown to be harmful to the 
patient, it constitutes a waste of a drug thatis stil 
not available in amounts sufficient to meet all the 
demands for its use. Once an effective bac 
teriostatic level of penicillin is achieved in the tissues, 
little seems to be gained by increasing the col 
centration in the tissues. Time is required for the 
natural defense mechanisms of the body to destroy 
the infecting organisms. It is doubtful whether this 
time can be shortened by increasing the dosage 0 
penicillin excessively. 

In most infections in adults, 
units given intramuscularly every three neo 
usually effective. Exceptions to this rule will b¢ 


a dosage of 15,00 
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ved in the sections that follow. For children 
mentione t, depending on the size of the pa- 


half to one quarter of the adult 
15, 61 


it appears tha 
tient, from_one 
dosage 1s usually adequate.” 

i; has been implied in discussing the action of 


penicillin that, since the drug is bacteriostatic rather 
than bactericidal, treatment must be continued 
stl the infection is eradicated or the signs of 
active infection may reappear. No hard and fast 
niles have been formulated concerning how long 


treatment should be continued. In general, peni- 
cjllin has been given until the temperature has ol 


normal for at least forty-eight hours or until the 
Signs of active infection have been absent for a 
Gimilar period. In many infections, such as menin- 
gis, bacterial endocarditis, and osteomyelitis, it 
has usually been necessary to continue treatment 
for one or more weeks after apparent clinical 


recovery. 


(To be concluded) 
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CASE 31141 


PRESENTATION OF CASE 


A sixty-year-old laborer was admitted to the 
hospital because of dysphagia. 

Sixteen months before admission the patient was 
unable to swallow solid foods for a period of one 
week. The food stuck in the lower esophagus and 
refused to pass into the stomach. This symptom 
disappeared and he had no more trouble until seven 
months before entry, when one morning he was 
unable to swallow his breakfast of oatmeal and 
prunes. The food was apparently arrested in the 
lower esophagus and had to be regurgitated, al- 
though on the previous day no difficulty whatever 
had been experienced. Since that time he had re- 
peatedly tried to swallow solid and semisolid foods 
without success and had subsisted on a liquid diet. 
After the onset of this difficulty, the passage of 
food caused burning pain at the lower end of the 
esophagus. He had lost 12 pounds and had become 
weak and tired easily. He had never vomited blood 
or passed bloody or tarry stools. For the previous 
four years he had worked in a mill scouring wool. 
He had had a mild nonproductive cough in the 
evening for the past three or four months. For a 
year and a half he had had rather sharp nonradiat- 
ing, precordial pain that came on during exertion 
and lasted a few minutes; this occurred one to 
several times a week. For six months he had had 
dyspnea on exertion and ankle edema. 

Physical examination revealed a well-developed, 
fairly well-nourished, pale man. The skin was dry, 
and there was little subcutaneous fat. Many teeth 
were carious, with broken retained roots. The 
pharynx was moderately injected. Examination of 
the lungs was negative, no rales being heard. The 
heart was slightly enlarged to the left. A Grade 
2 systolic murmur was heard over the apex and 
was transmitted over the entire precordium. The 
abdomen was negative. The ankles showed slight 
edema. 

The temperature, pulse and respirations were 
normal. The blood pressure was 156 systolic, 62 
diastolic. 

Examination of the blood showed a red-cell count 
of 3,470,000 and a white-cell count of 5750, with 


*On leave of absence. 
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60 per cent neutrophils. The blood Prothromb; 
time and the serum nonprotein nitrogen wen 
and protein levels were normal. Pi, 
negative. 

X-ray examination of the teeth reveal 
decayed root fragments surrounded by absce 
in the upper and lower jaws. X-ray films of rs 
chest showed clear lungs, with no evidence of ay 
tases or other abnormality. The heart was prominen 
in the region of the left ventricle, and the ies 
was tortuous. The ribs showed no destruction 
A barium. swallow revealed normal function: the 
esophagus was dilated to a point 9 cm. above the 
diaphragm, at which level there was sudden anj 
constant narrowing, with failure to distend and 
with absent peristalsis. An ulcer crater 6 mm. in 
diameter was present about 1 cm. below the top of 
the narrowing. Immediately below the Narrowing 
which extended for about 1 cm., there was dilatation 
to a maximum of 5.2 cm., which contracted readily 
and revealed what resembled gastric mucosa in 3 
hiatus hernia (Fig. 1). The remainder of the stomach 


€ urine was 


ed retained, 


Ficure 1. Roentgenogram Showing Obstruction 
Esophagus and the Herniated Portion of the Stomach Below” 


5 teeth 


and duodenum was negative. The patient's t 
were extracted and he was given several transfusions. 

One week after admission an esophagoscopy ¥* 
performed. 


Vol. 2 


can 


ft 

= 
films: 
Dr 
chest 
man, 
perha 
heart 
thing 
conce 
the ¢ 
dilate 
| sion | 
re 
the ¢ 
shoul 
of th 
Dr 
had h 
Dr 
small 
Dr 
patiet 
| tt 
anem 
migh 
synd: 
wom 
diffic 
I: 
Wool: 
anth: 

| / 


5, 1945 


irombin 
chloride 
NE was 


tained 
of the 
‘Metas. 
minent 
aorta 
UCtion, 
M; the 
ve the 
and 
id and 
nm. in 
top of 
owing, 
‘tation 
eadily 
a ina 
omach 


Vol. 232 No. 14 


DiFFERENTIAL DIAGNOSIS 


Dr. Ricuarp H. Wattace: May we see the x-ray 
GeorcE W. HotMEs: The first film of the 
chest shows the emphysematous chest of an old 
man, without anything definitely wrong. There is, 
perhaps, slight prominence of the left side of the 
heart and of the pulmonary vessels, but all these 
things can be discounted so far as the diagnosis is 
concerned. The important thing is the stricture in 
the esophagus, with only a moderate amount of 
jilatation. In the description one gets the impres- 
sion that there was dilatation well above the dia- 
phragm, and unless the stomach was herniated and 
the cardia was at that level instead of where it 
should have been, it would be unusual for the portion 
of the esophagus below the stricture to be dilated. 

Dr. Wattace: Is it likely that part of the stomach 
had herniated through? 

Dr. Homes: That is a good possibility. In this 
small film I presume that this is‘a part of the stomach. 

Dr. Wattace: Where is the ulceration? 

Dr. Hotes: In this area here. I think that I 
can say that this was not cardiospasm and that the 
patient had an ulcerating lesion in the esophagus. 
The whole question is whether it was benign or 
malignant. 

Dr. Watiace: There is mention of a break in the 
mucosa, as well as rigidity, without passage of 
peristalsis. Does that represent the whole area? 

Dr. Hotmes: I think so, but I must say that 
observations of that sort are not too reliable. They 
are difficult to make, and I should not want the 
diagnosis to hinge on that observation. The fact 
that the esophagus was not much dilated is against 
a long-standing lesion. If it was a benign ulcer it 
must have been fairly acute. 

Dr. Wattace: This man had heart disease, which 
is incidental to our problem. At the time of onset 
one might have thought of the possibility of foreign 
body, but there is nothing in the history to bear 
that out. I should like to recall that most persons 
who get into trouble with a chicken bone or other 
foreign bodies have an artificial upper plate. Ap- 
parently this man did not have one; although there 
sno mention of it, it is stated that he had upper 
and lower teeth, which were later extracted. Also, 
there is nothing in the history about the swallowing 
of acid or alkali or anything else that might have 
given him a lesion in the esophagus. He had some 


anemia, and | merely mention the fact that he 


might be included in the group of patients with 


§ 
yndrome. That syndrome, however, is classic in 


wom . 
omen and, furthermore, there is no mention of any 


ificulty in the mouth or the upper respiratory tract. 
a interested in the fact that this man was a 
pers Sorter and I wondered if he could have had 
Mhrax of the esophagus. I doubt that he could. 
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Tuberculosis of the esophagus is really quite rare. 
It does occur, most generally in the presence of 
widespread tuberculosis, which this man apparently 
did not have. It is possible to have tuberculous in- 
volvement of the esophagus from extension of the 
bronchial nodes, but that, too, is unusual. I re- 
member well, however, a woman who had tuberculo- 
sis of the spine with involvement of the esophagus 
that caused definite obstruction. 

We should next consider the rare malignant 
tumors, which conceivably could be a tumor of the 
lymphoma series. The most frequent type is a 
reticulum-cell tumor, which occasionally involves 
the esophagus and could cause this picture. It is 
extremely unlikely. A history of pain sixteen months 
before admission, with symptoms for a short period 
of time and then disappearing, is suggestive of a 
benign ulcer. A certain number of patients with an 
ulcer in the lower end of the esophagus have minimal. 
symptoms and may go for a considerable period of 
time with little difficulty or with symptoms that 
disappear and recur and that are comparable to 
those of duodenal ulcer. The question whether or 
not the dilatation beneath the stricture was stomach 
in a hiatus hernia cannot be answered by inspection 
of the films, but since the original examiner men- 
tioned gastric mucosa, I think that it probably was 
gastric mucosa. We know that there were an ulcer 
and narrowing, symptoms that are compatible 
with benign ulcer of the lower end of the esophagus, 
and I believe that that is the likeliest diagnosis. 
But I should like to point out that there have been 
a number of cases of apparently benign ulceration 
of the lower end of the esophagus that have subse- 
quently proved to have malignant change: 

I shall make a diagnosis of benign ulcer of the 
lower end of the esophagus, with the possibility 
that it had undergone malignant degeneration. 

Dr. Epwarp B. Benepict: I did the esophagos- 
copy and found that the margin of the stenosis 
was smooth. There was little reddening, and I 
could see no ulcer. The lesion under these circum- 
stances is usually benign, but sometimes malignant 
disease is found deep down within the stricture. 

Dr. Ronatp C. Snirren: Our diagnosis on the 
biopsy specimen was chronic inflammation. Does 
that carry any weight with you, Dr. Wallace? 

Dr. Wattace: Just as Dr. Benedict has said, 
one cannot be sure of the diagnosis, just as in prepy- 
loric lesions. Although the x-ray films show an 
ulcer that appears benign, which is confirmed by 
esophagoscopy and by examination of the lesion 
after resection, with careful sectioning in the labora- 
tory, malignant change is often found. 

Dr. Benepict: In this case I took specimens 
from the margin of the stricture and down deep in 
the stricture so that I believed I had representative 
sections. 

Dr. Wattace: I merely bring that out as a pos- 


sibility. 


4 
| 
| 
| 4 
| 
| 
| 
the 
It. 
eth 
Ons. 
was 


408 THE NEW ENGLAND JOURNAL OF MEDICINE 


Dr. Ricuarp H. Sweet: I have been much inter- 
ested in this group of cases, and we now have a 
small series characterized by the occurrence of a 
short-esophagus hiatus hernia and inflammatory 
stricture near the cardia, which in these cases lies 
well up in the chest. 

At exploration in this man we found exactly what 
we see in the lateral roentgen-ray film, namely, a 
large portion of the stomach herniated through the 
diaphragm. The cardia and lower end of the esopha- 
gus were thickened. As in all such patients on 
whom I have operated the area was quite adherent. 
The adhesions in these cases are different from the 
ones that are encountered in carcinoma and some- 
what more difficult to separate. I believed, as Dr. 
Wallace did, that this was a benign stricture arising 
as a result of ulcer in the cardia. This appears to 
be a definite syndrome. A co-existing duodenal 
ulcer has been observed in many of the cases. I 
agree with Dr. Wallace that these lesions should be 
regarded with suspicion and should be operated on 
unless it is obvious that they are suitable for dilata- 
tion. We have had cases with carcinoma arising 
apparently in the vicinity of such a stenosed ulcer. 
A short while ago I had a patient with a similar 
story, and at operation there was a firm, hard tumor 
mass, not much larger than 1.5 cm. in diameter, 
near the fibrous stricture. This led me to be radical 
in my resection. There was the same kind of stenosed 
cardia that would appear in a case of fibrosed stric- 
ture, but in addition there was a carcinoma, which 
apparently was extremely early. I know that Dr. 
Sniffen cannot say that this was a case of carcinoma 
arising in an ulcer, because of course that is difficult, 
even in the prepyloric ulcers. At least for the present 
I should like to think of these lesions in much the 
same way as we do those in the prepyloric area in 


the stomach and advise surgery rather than pallia-: 


tive therapy. 

- Dr. Benepict: I might say that I have not seen 
any case with just this setup that had cancer except 
the one that Dr. Sweet mentioned. I should think 
that a number of them could be satisfactorily treated 
by esophagoscopy and dilatation. I am wondering 
if we ought to do such a radical procedure as partial 
resection for benign ulcer of the esophagus, except 
in rare cases. 


_ Dr. Sweet: Not unless it is badly stenosed and 
mechanically obstructed. 

Dr. Benepict: I thought that resection was 
justifiable in this case, but I am not sure that he 
could not have been treated with dilatation. We 
just do not know. A number have been successfully 
tried. I am inclined to think that the situation is 
not quite like the prepyloric ulcer, where the danger 
of malignancy is great. 

Dr. Sweet: My remarks were intended to direct 
our thoughts along those lines. I do not believe 
that we can make a definitive decision but we should 


Apr. 5, 1945 


keep an open mind. I have a suspicion that We are 
going to find quite a number of them with carcinoma 

Dr. SnirrEn: One of the major stumbling blocks 
is that we cannot depend on the biopsy. Frequently 
the sections show chronic inflammation and nothing 
more, and yet there is a cancer. In other word 
the biopsy was not taken through a critical area, 


Cuirnicat Diacnoses 
Stricture of esophagus, with ulceration and 
hiatus hernia. 
Carcinoma of esophagus? 
Dr. Diacnosis 
Benign ulcer of esophagus, with stricture. 


ANATOMICAL D1acnoses 
Short esophagus, with inflammatory stricture 
and ulceration. 
Hiatus hernia. 
PATHOLOGICAL Discussion 
Dr. SnirFEN: Dr. Sweet removed a little more 


than 2 cm. of the esophagus and a large portion of 


the part of the stomach that lay above the dix 
phragm. The upper end of the resected esophagus 
was dilated to 3.5 cm. in circumference. Below this 
there was an abrupt narrowing of the lumen, the 
wall being over 1 cm. in thickness. The stenosis 
extended for a centimeter or more, ending in the 
herniated portion of the stomach. In the stenotic 
area there was a small ulcer, which was not more 
than 2 mm. in diameter. Histologic sections showed 
a chronic inflammatory process, with ulceration in 
the squamous epithelium of the esophagus. There 
was nothing in the vicinity of the ulcer to lead one 
to think that there was peptic ulcer of an island of 
gastric mucosa in the esophagus. We know that 
these islands may occur anywhere in the esophagus. 

I should like to mention the main types of hiatus 
hernia as enumerated by Harrington.” The hrst 
is the true paraesophageal hiatus hernia, in which 
the termination of the esophagus is below the diz 
phragm and the fundus has herniated through the 
esophageal hiatus into the mediastinum. In the 
second type, the esophagus is again of normal 
length but the Tower end is above the diaphragm. 
Then there 1s the group in which the esophagus 
congenitally short; he does not consider that this 
is a true hernia, since the stomach has never been 
below the diaphragm. Next, there is the acquired 
short esophagus due to fibrous stricture resulting 
from tumor or ulcer. I believe that this case fall 
into that group, except that Dr. Holmes has s#! 
that he thought that the process was of short dura- 
tion. On the other hand, it may have been 4 coh 
genitally short esophagus with ulceration and stenc 
sis. The last group comprises those cases in which 
there is dilatation of the lower end of the esophagis 
without gastric herniation. 


ons in diagnosis and 


m. J. Roentgenol. 49:185-196, 1943. 


*Harrington, S. W. Roentgenologic considerati 
treatment of diaphragmatic hernia. 
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Dr. SweeT: It always seemed to me that it would 
take a tremendous amount of inflammatory process 
to produce enough contraction to pull the stomach 
up from below the diaphragm to a point opposite 
the pulmonary vein, where this cardia was. It 
would have to drag the stomach 10 or 12 cm. 

Dr. SNIFFEN: It is a little difficult to believe. ; 

Dr. HotMEs: Instead of stating that the lesion 
was of short duration, I should have said that the 
obstruction was of short duration. The esophagus 
would not dilate unless there was some obstruction. 

Dr. SWEET: Is not the contraction likely to be 


we see them they involve short lengths of the esoph- 
agus. 
Dr. Benevict: I have seen several cases in which 
the inflammatory contraction was 10 to 15 cm. long. 
Dr. Sweet: With a normally placed cardia? 
Dr. Benepict: The cardia was not necessarily 


abnormally placed. 


CASE 31142 


PRESENTATION OF CASE 


the hospital because of inability to swallow solid 
foods. 

Ten months before admission the patient first 
noticed difficulty in swallowing solid foods. This 
difficulty gradually became worse, and two months 
before admission she sought medical advice. She 
stated that solid food passed part-way down the 
esophagus, then stopped and was regurgitated. There 
was no pain. She had lost 25 pounds, had become 
weak and had experienced a “tight little cough” 
during the past three to four months. Typical an- 
ginal attacks and occasional dyspnea on exertion 
had occurred during the previous year. 

Ten years before entry she had had a radical mas- 
tectomy for cancer of the right breast. 

Physical examination revealed a well-developed 
woman who showed evidence of recent weight loss. 
A Tight radical mastectomy scar was present; no 
axillary lymph nodes were felt. Examination of the 
heart, lungs and abdomen was negative. 

The temperature, pulse and respirations were nor- 
mal. The blood pressure was 154 systolic, 98 
diastolic, 

Examination of the blood showed a white-cell 
count of 6100, with 67 per cent neutrophils, and 14 
gm. of hemoglobin. The urine was negative. The 
‘rum nonprotein nitrogen, the chloride and the 
Protein were normal. A Hinton test was negative. 
An electrocardiogram 
insufficiency. 
Bos examination of the esophagus showed that 
ows of barium, both liquid and paste, passed 

rough the esophagus with little delay. The esopha- 
8us was seen to be narrowed opposite a tortuous, 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


circumferential rather than along the length. As . 


A seventy-two-year-old woman was admitted to_ 


suggested some coronary 
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calcified aortic knob, and a small amount of barium 
was delayed above this narrowing. Peristalsis of the 
esophagus was rather feeble. The narrowed area 
showed normal mucosal folds passing through it. 
There was no definite filling defect at any point. 
The lower two thirds of the esophagus showed rather 
marked curling. A 2-cm. hiatus hernia was noted, 
which emptied freely. The stomach and duodenum 
were normal. 

On the fifth hospital day esophagoscopy was at- 
tempted. The esophagoscope was passed only to 
the level of the cricopharyngeus muscle, where there 
was prolonged delay. On gentle pressure some bleed- 
ing was noted in that region, and it was thought un- 
wise to attempt to pass the instrument farther. The 
patient was given nothing by mouth. Intravenous 
sulfadiazine was started, and x-ray examinations 
of the neck and chest were performed on the follow- 
ing two days. No evidence of perforation of the 
esophagus was found. Following the esophagoscopy 
the temperature rose to 100°F. for a few days. The 
pulse and respirations remained normal. 

On the eighteenth hospital day, as the patient was 
dressing to go home, she suddenly became dyspneic 
and cyanotic, broke out with a cold sweat and felt 
faint but had no pain. She had had no previous 
similar episode. The lungs were clear, the respira- 
tory rate 30, and the pulse 160, with marked irregu- 
larity and pulse deficit. The blood pressure was 180 
systolic, 60 diastolic. There was slight distention 
of the neck veins. She remained cyanotic and 
dyspneic, and a few hours later became comatose 
and expired. 


DirFERENTIAL D1acnosis 


Dr. Ira T. Natuanson: The initial complaint of 
difficulty in swallowing focuses attention on lesions 
in or near the esophagus. Of the benign lesions, the 
Plummer-Vinson syndrome, scleroderma and vita- 
min deficiencies must be considered. The first can 
be ruled out by the absence of the usually long his- 
tory of dysphagia, the age of the patient, the lack of 
x-ray evidence of webbing of the esophagus and the 
relatively normal hemoglobin. The visceral mani- 
festations of scleroderma are less easily eliminated, 
because of the increased pulmonary markings and 
the sluggish peristalsis in the esophagus. In the 
absence of other clinical signs, both these findings 
may be attributed to the age of the patient. There 
are no findings recorded to suggest a vitamin 
deficiency. 

One must then consider the malignant lesions that 
might have been responsible for the clinical picture. 
Carcinoma of the esophagus may be excluded by the 
x-ray evidence of normal mucosal folds at the site 
of narrowing and the absence of a filling defect. 
Thus, it seems likely that the dysphagia arose from 
pressure on the esophagus by an extrinsic mass. 
There are no statements regarding this possibility 
in the x-ray report. Hence, it would be of help to 
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review the x-ray films, particularly those of the chest, 
concerning which nothing is given in the abstract 
of the history. 

Dr. Laurence L. Rossins: The films of the chest 
show that the right breast had been removed. There 
appears to be an increase in the linear markings 


throughout the lung fields beyond what one can. 


expect simply because of the patient’s age. There is 
probably some increase in the density in the anterior 
portion of the chest; I am not certain what is the 
cause of this, although it might have been due to an 
acute process in the left upper lobe, as it appeared 
within twenty-four hours. 

The spot films of the esophagus show it to be 
fairly smooth in outline; in the lower portion it ap- 
pears to pass around an extrinsic mass. I do not 
believe that all the changes can be explained by 
curling. 
. Dr. Natuanson: Could the linear markings in the 
lungs be due to metastases? 

Dr. Rossins: They could be, but they are not 
typical. The changes could be on the basis of vascu- 
lar congestion. There is 4 hiatus hernia. 

Dr. Natuanson: If one assumes that an extrinsic 
mass was the cause of the symptoms, the question 
arises whether it was primary or secondary. The 
possibility of a primary mass in the posterior medi- 
astinum cannot be definitely excluded, nor can the 
exact nature of such a mass be determined. A tumor 
of the lymphoma series, sarcoid or tuberculous 
lymph nodes may occur in this region. The latter 
-two are relatively rare at this age, whereas the former 
may occur at any age. What is the probability of a 
secondary tumor? The patient had a radical mas- 
tectomy ten years previously for cancer of the breast. 
It is not known if the axillary lymph nodes were in- 
volved in disease. It is a well-established fact that 
metastases from cancer of the breast may remain 
dormant and not manifest themselves for many 
years, even twenty-five to thirty, after removal of 
the primary tumor. Good evidence exists that a 
five-year follow-up period is not sufficient to eval- 
uate the curability rate of cancer of the breast. 
Moreover, metastatic lesions from cancer of the 
breast may appear in a wide variety of locations. 
The chest is a fairly frequent site. Thus it is pos- 
sible that there was a metastatic mass in the pos- 
terior mediastinum that had its origin from the can- 
cer of the breast removed many years before. 
Lesions of this character are not necessarily demon- 
strable by x-ray. There is no evidence of metastatic 
disease elsewhere. The evidence for this diagnosis 
is far from conclusive, but I cannot make any other 
from the material available. 

Death can be explained on the basis of coronary 
disease or a’ pulmonary embolus. 


Curnicat Diacnosis 
Carcinoma of esophagus. 


Dr. Natuanson’s Diacnoses 


(Carcinoma of right breast.) 

Metastatic carcinoma of posterior mediastinum 
Hiatus hernia. 
Hypertensive and arteriosclerotic heart disease. 
Coronary disease? 

Pulmonary embolism? 


ANATOMICAL D1iacnoses 


(Carcinoma of right breast.) 

Radical mastectomy, old. 

Metastatic adenocarcinoma of mediastinal lymph 
nodes, with compression and erosion of 
esophagus. 

Massive pulmonary embolism. 

Moderate bilateral hydrothorax. 

Fibrinous pericarditis. 


PATHOLOGICAL Discussion 


Dr. Ronaxp C. Snirren: The patient died from 
a massive pulmonary embolus, and the inferior vena 
cava, as well as both femoral veins, contained large 
thrombi. In the right upper lobe there was a 5-by- 
3-cm. infarct of a few days’ standing. 


The mediastinal lymph nodes were matted to- 
gether and enlarged by obvious tumor deposits. 
They surrounded the lower trachea and both main 
bronchi and on the left had produced stenosis of the 
left upper lobe bronchus, with partial collapse of 
the upper lobe as a consequence. The bronchial 
mucosa had been eroded by invading tumor at 
several points. Posteriorly these same lymph nodes 
had compressed a 6-cm. segment of the esophagus. 
The upper margin of compression was at the level 
of the aortic arch, and 4 cm. below this point the 
tumor had invaded the anterior wall of the esophagus 
and produced an erosion measuring 2 cm. in diamete! 
in the mucosa. Additional’findings were a moderate 
bilateral hydrothorax and a fibrinous pericarditis 
No tumor could be found at the site of the previous 
mastectomy or in the other breast. 

Microscopically the tumor in the lymph nodes 
was a poorly differentiated adenocarcinoma having 
a morphology quite consistent with a metastasis 
from a breast cancer. The cells lay in a dense col- 
lagenous stroma and had a rather striking pr> 
clivity for growth in the perineurial lymphatic 
The vertebral bone marrow was the only site” 
which metastatic tumor could be found. 
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PENICILLIN: UNEXCELLED AND NOW 
OBTAINABLE 


In a recent poll! of a group of leading physicians, 
penicillin was considered by the majority to be 


the most valuable drug now used by the medical 


profession. This recognition was based on two im- 
Portant properties of penicillin, namely, its wide 
tange of effective action in bacterial infections and 
its lack of significant toxicity for man. 

Until a year ago, penicillin could be aptly de- 
scribed as “unexcelled but unobtainable.” During 
the past year the distribution of a limited supply 
of penicillin through depot hospitals has made it 
Possible for an increasing number of physicians to 


EDITORIALS 


become familiar with its action from firsthand ex- 
perience. On March 15 of this year the War Pro- 
duction Board announced that the production of 
penicillin had increased sufficiently to meet all the 
anticipated needs of both the armed services and 
the civilian population and that all restrictions on 
its sale had been removed. The solution of the 
difficult problems inherent in the large-scale pro- 
duction of penicillin is a notable accomplishment. 
Much credit is due the governmental agencies, 
private scientific institutions, and pharmaceutical 
manufacturers who have co-operated so effectively 
to achieve the goal of making the drug available to 
every patient who might benefit from its adminis- 
tration. 

Although there is no reason to anticipate that 
the unrestricted distribution of penicillin will result 
in a shortage of the drug, it seems proper to urge 
physicians to employ this new therapeutic agent 
with wisdom and discretion. Elsewhere in this 
issue of the Journal* the present status of the use of 
penicillin in the treatment of infections is reviewed 
in detail. Physicians who have not had an oppor- 
tunity to use the drug extensively will find this 
review helpful and timely in acquainting them- 
selves with both the possibilities and limitations of 
penicillin therapy. | 

The wider use of penicillin should result in a 
significant lowering of the mortality rate, a decrease 
in the number of complications, and a shortening 
of the period of disability in many of the infections 
that are commonly encountered in medical practice. 
It is well to remember, however, that although the 
drug is nontoxic, it is not a panacea. In certain 
situations it is conceivable that if blind reliance 
were placed on the use of penicillin to the neglect 
of other therapeutic measures of known value, 
harm might result. Penicillin cannot be expected 
to have a favorable effect on diseases other than 
infections caused by organisms that are susceptible 
to its action, and even in such infections the use 
of adjuvant measures may often be necessary to 
effect recovery. 
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MEDICAL SERVICE IN INDUSTRY 


Every vocational association strives to prevent 
the following of its trade or profession by unauthor- 
ized persons. This was begun by the medieval 
guilds and has been continued and amplified 
throughout the subsequent history of mankind. The 
primary purpose and the cause of its great success 
have always been the enhancement of the political 
power of its constituents, while they in turn con- 
tribute their aggregate strength to the power of the 
central organization. There is, however, a less 
well-known but more important purpose — that of 
protecting the mass of the people against fraudulent 
and unscrupulous exploitation. Medical-practice 
laws are framed to support the latter purpose, and 
it is the solemn obligation of those who make and 
enforce them to provide the people with a high 
standard of medical care. It is likewise the obliga- 
tion of those who are admitted to practice within 
the law to keep the practice of medicine on a high 
plane and available to all people at all times. 

What legally constitutes the practice of medicine 
may be a difficult matter to decide. In hospitals and 
institutions it is frequently necessary that the 
behavior of those who have to do with the sick and 
injured be codified into definite procedures. Such 
methods may be revised or amended from time to 
time to keep alive and maintain a complete under- 
standing between all concerned. The ultimate re- 
sponsibility for the choice and execution of the 
processes of medical care should be assumed by the 
doctor. In recognition of this responsibility the 
medical and nursing professions have long since 
adopted the principles of “‘doctor’s orders”; doctors 
expect to issue them and to have them carried out, 
and nurses universally expect to receive them and 
to carry them out. They have worked well in hospi- 
tal and private practice because in these surround- 
ings the doctor is expected to assume command; 
indeed, hospital trustees generally require him to 
write his orders, where all may see and where there 
will never be any question about them. 

In the development of modern concepts of in- 
dustrial health, however, there have appeared new 
relations. Management as a whole cannot be ex- 
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pected to have the same interest or insight into 
medical care in industry that hospital administrators 
have in the medical care in their institutions, In- 
dustrialists naturally and properly utilize Nurses 
and “‘first-aiders” to administer immediate aid and 
to carry out minor treatments. It has sometimes 
been thought that these nurses and _first-aiders 
were not medically supervised. When, for example, 
does the giving of an aspirin tablet for a headache 
constitute medical practice, and when js it a minor 
commercial or friendly transaction? If the head- 
ache is due to meningitis, it is certainly medical 
practice to treat it in any way — from a first-aid 
medical cabinet, across a counter or in a hospital; 
but physicians cannot be expected to examine 
every case of headache on the remote chance that 
it may be a symptom of serious disease. Neither 
can they be expected to ignore everything of a 
minor nature. There are certain occupations in 
which headache may be a helpful sign of toxicity 
and may call for timely and expert medical attention. 

All these perplexing and complex relations indicate 
the need for further clarification of the doctor's role 
in industry. The Council on Industrial Health of 
the American Medical Association has advocated 
standing orders for nurses in industry, and standing 
orders for industrial first-aiders have been privately 
issued and used. In its statement elsewhere in this 
issue of the Journal, the Committee on Industrial 
Health of the Massachusetts Medical Society ex 
presses its approval of standing orders for industrial 
first-aiders, thus indicating its belief that the super- 
vision of first-aid practices in industry is an oblige- 
tion of the medical profession. It can be claimed 
that this is a device under which industrial first- 
aiders will “practice medicine without a license,” 
and it probably would not be difficult to find cases 
in which such actually was the case. On the other 
hand, the practical view, and the one that the com 
mittee adopts, is that the first-aider will be less 


likely to practice medicine if he is forced to work 
written 


under medical supervision expressed by 
standing orders than if he is permitted to proceed 
independently. This may be a significant step in 
the protocol of industrial health. 
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MASSACHUSETTS MEDICAL SOCIETY 
COMMITTEE ON INDUSTRIAL HEALTH 


The Committee on Industrial Health issues the 
following statement concerning industrial hygiene 
in Massachusetts. 


Dwicut O’Hara, Chairman 


* * * 


4 STATEMENT CONCERNING INDUSTRIAL HY- 
GIENE IN THE SMALL PLANTS OF MASSACHU- 


SETTS 


In two previous reports to the Council of the Massachusetts 
Medical Society," the Committee on Industrial Health has 
called attention to the fact that three quarters of the workers 
in Massachusetts are employed in the so-called “small plants” 
of the Commonwealth, factories where there is still little or 
no medical supervision of industrial hygiene. The committee 
has continued to discuss this fact and now ventures to issue 
a statement about it. 

Many of these plants are not so small, — some of them 
employ 400 or 500 people, which is really a big industry, — 
but from the point of view of their health standards they 
are more comparable to the many little industries than they 
are to those large corporations that have found it feasible 
and profitable to maintain and staff their own medical de- 
partments. In the following discussion the term “small” is 
therefore used in the sense that it indicates small interest or 
activity in the field of industrial health. 

It is easy to understand why these plants frequently lack 
this interest. Even though they aggregate a major industrial 
hazard to the people of Massachusetts, the management of 
each individual plant can actually concern itself with but a 
fraction of the total risk. It can insure itself against this 
fraction and let the matter rest right there. Of course, the 
chances are that this policy will keep it out of serious trouble, 
and management naturally is tempted to adopt it and turn 
its attention to other more pressing matters. 

Although this is probably the attitude toward industrial 
health among many of the small industries, there are today 
an increasing number of them in which a lively interest in 
the subject is being shown. When the latter are looked at 
more closely, it is usually found that an enlightened manager 
has whipped a doctor into line or an enthusiastic doctor has 
applied the “bee” to management, or a restless nurse has 
refused to sink back into the routine of first-aid technics; 
and so progress has been made. The development of part- 
time nursing services for industry by district nursing associa- 
tions was commented on in the report of a year ago? and has 
been described elsewhere.3 There are many plants in which 
no nursing service is used, but in which some sort of first-aid 
equipment has been installed. This is usually presided over 
by a certified “first-aider” or by someone in A ss plant who 
as come to take such responsibilities in the natural course 
of events. The committee desires to emphasize one point 
regarding all such persons, from the full-time nurse down 
to the casual first-aiders, namely, they need medical supervision. 

he complaint that is sometimes heard, or the fear that is 
sometimes expressed, that some of these people may be 
Practicing medicine” can mean only one thing — they are 
hot properly supervised by the medical profession. 
Bs lack of supervision is generally due to one of three 
inds of unwillingness: unwillingness on the part of manage- 
ment to employ a plant doctor; unwillingness on the part of 
o doctor to issue standing orders or to give any advance 
thought to the health hazards of the particular industry; or 
unwillingness on the part of first-aid or nursing personnel 
to er cases to, or at least to secure advice from, the doctor. 
shee 2 of interest and of a sense of responsibility emanating 
“a any one of these three points of view will be an effective 
from afi ch improvement. Positive interest and enthusiasm 
of in di three, on the other hand, will surely raise the standard 
ustrial health wherever it is applied. 


. Positive willingness on the part of management to employ 

Plant doctor must extend beyond the traditional readiness 
doctor after something has happened, which 
Unless those concerned can look farther 


to consult the 
1 mere medical care. 
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ahead and establish standards of prevention and health, they 
are going to let many things reach the stage of requiring 
medical care that might well have been stopped in advance. 
Management should anticipate such things by analyzing its 
own risks, by utilizing engineering and medical knowledge to 
eliminate them or to place safeguards about them and by 
adopting a first-aid policy suitable to the needs of its particular 
plant. No first-aid policy is adequate if it has not had, in 
advance, complete medical approval. Management should 
expect to secure this and to pay for it, and the doctor should 
expect to provide it and to be paid for it. 

A positive willingness on the part of the doctor to be called 
for purposes of inspection and observation of the conditions 
under which future patients may be injured, poisoned or 
exposed is most necessary. Too often — and especially now 
when all are overworked — the doctor does not believe that 
he needs to interest himself or to share in the development of 
such plant policies. He has many other responsibilities, and 
he naturally allows himself to be distracted by what, at any 
given moment, most urgently calls for his attention, but the 
standards of industrial health in the plant that employs him 
will never be high until he interests himself and assumes his 
share of the responsibility for the prevention of industrial 
disease. 

The third type of unwillingness, that of the first-aid or 
nursing personnel to accept supervision of all their activities, 
is encountered only under special circumstances. Nurses 
are trained to work under medical supervision at all times, 

eand first-aiders can be made to follow orders readily if the 
doctor insists on it. In some cases he has to insist on it, for 
the overconfident type of personality frequently and natur- 
ally establishes itself in first-aid positions, and may seek to 
exploit itself on that basis. It is, however, difficult to under- 
stand how any first-aider can overstep his assigned duties if 
he follows written standing orders from the doctor. On the 
other hand, when the doctor’s interest is not sufficiently force- 
ful, there may develop circumstances under which it may be 
legitimately charged that someone is practicing medicine 
without a license. 

Chapter 149 of the General Laws of the Commonwealth 
of Massachusetts (Ter. Ed.), Section 141, states: 


Every person operating a factory, shop or mechanical 
establishment where machinery is used for any manu- 
facturing or other purpose except for elevators, or for 
heating or hoisting apparatus, shall keep and maintain, 
free of expense to the employees, such medical or surgical 
chest, or both, as shall be required by the department, 
containing plasters, bandages, absorbent cotton, gauze, 
and all other necessary medicines, instruments and appli- 
ances for the treatment of persons injured or taken ill 
upon the premises. Every person carrying on a mercantile 
establishment where twenty or more women or children 
are employed, shall in the manner aforesaid provide such 
medical and surgical chest as the department may require. 


Under the provisions of this chapter the Department of Labor 
and Industries requires that a specific list of articles be kept 
and maintained in a clean and dustproof receptacle. Con- 
cerning the use of any of these articles the department pro- 
vides the simple admonition, ““Wasn Hanps BErore UsINc.” 
Surely the doctor can improve not only on this standing 
order but on the inventory of the first-aid kit required by 
the Department of Labor and Industries.‘ 

Standing orders for nurses in industry have been endorsed 
by the Council on Industrial Health of the American Medical 
Association,’ and at least one insurance company has com- 
piled standing orders for industrial first-aiders.© The com- 
mittee expresses its approval of such contacts between the 

racticing doctor and the industrial nurses and first-aiders. 

he nature &nd extent of the contact cannot be sharply 
delineated, for even in one industry, plants vary, manage~ 
ments vary, nurses vary, first-aiders vary and, above all, 
doctors vary in their concepts of what medical supervision 
is to consist. The written standing order, however, constitutes 
an authoritative level at which responsibility may rest. Al- 
though standing orders can often be only a general statement 
of principles, they are always subject to amendment, modifica- 
tion or alteration by the doctor in charge, and may con- 
veniently provide him with an instrument wherewith he can 
assert his authority in an impersonal way. 

The purpose of this statement is to indicate that progress 
in industrial health may be expected in the small plants of 
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Massachusetts by co-operative efforts on the part of man- 
agers, doctors, nurses and first-aiders. The absence of such 
co-operative effort, on the other hand, will effectually block 
any substantial improvement of the working conditions and 
environments. This statement is submitted for publication 
in the Journal in the hope that doctors who read it may 
better visualize their personal opportunities and responsibility 
in raising the standards of industrial health in the small 
plants of the Commonwealth. 
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DEATHS 


BENNETT — William H. Bennett, M.D., of Norwell, 
died March 5. He was in his seventy-seventh year. 

Dr. Bennett received his degree from Baltimore University 
School of Medicine in 1892. He was a fellow of the American 
Medical Association. He retired from active practice in 
1938. 

His widow, a daughter and a granddaughter survive. 


KELLEY — Harry N. Kelley, M.D., of Worcester, died 
February 20. He was in his forty-sixth year. 

Dr. Kelley received his degree from Harvard Medical 
School in 1925. He was on the staff at St. Vincent Hospital. 
He was a fellow of the American Medical Association. 

His widow, a son, a daughter, a brother and two sisters 
survive. 


SANDERSON — Robert Sanderson, M.D., formerly of 
Dedham, died February 21 in Arlington, Virginia. He was 
in his forty-second year. 

Dr. Sanderson received his degree from Harvard Medical 
School in 1932. At the time of his death, he was a lieutenant 
in the medical corps and was stationed at the Navy Depart- 
ment in Washington. He was a fellow of the American 
Medical Association. 

His widow and four children survive. 


CORRESPONDENCE 


URGENT NEED FOR NAVAL MEDICAL OFFICERS 


To the Editor: Because of the constantly increasing demand 
for naval medical officers, this office has been conducting a 
minute review of its files in the hope that physicians pre- 
viously rejected might now be found eligible for a com- 
mission. It is therefore evident that for the first time a real 
opportunity exists for physicians who have been previously 

. disqualified by either the Army or Navy. This action has 
been precipitated by a communication from Washington 
in which it was stated that the Bureau wished to review the 
a of all doctors wherever there was a possible 
chance of acceptance. This review includes a large group 
of rejections based not only on questions of weight, 
height, color vision, and dental defects, but also such hitherto 
nonwaiverable conditions as history of healed asymptomatic 
peptic ulcer, sacroiliac strain, history of asthma and several 
others. Although waivers will not be promised in such cases, 
the Bureau definitely wishes to scrutinize each individual 
case. It is the intention of this office to forward such requests 
to Washington for reconsideration accompanied by x-ray 
reports, laboratory data and any other pertinent informa- 
tion which will help to paint an accurate picture of the in- 
dividual’s current condition. 

In addition, graduates of unapproved medical schools are 
encouraged to apply. While the professional examination is 
still a prerequisite, waivers for nonincapacitating physical 


defects may be granted to this group as well. 
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For men who have been declared essential by Procurement 


and rg ag pe all we can say is that if a man really wants‘ 


to join the Navy, he may appeal his classification with th 
assurance that his chances of being reclassified are, in m : 
cases, excellent. vad 

Contrary to public opinion, success in the field does not 
reduce the need for-medical officers. Medical responsibilities 
mount in direct proportion to the number of victories in the 
field. The need is not an imaginary one — it rests On a 
definite factual basis. 

This office is in possession of some interesting material 
that includes the most frequently asked questions regarding 
doctgrs and explains the various types of duties to which 
medical officers are assigned. Interested physicians may 
obtain copies on request. 


H. S. Gupex 
Commander MC, U.S.NR. 
Senior Medical Officer 
Office of Naval Officer Procurement 
150 Causeway Street 
Boston 14 


DEPRIVATION OF LICENSES 
To-the Editor: At a meeting of the Board of Registration 
in Medicine’held February 21, the Board voted to revoke the 
license of Dr. Nathan Gaber, 129 Mt. Vernon Street, Boston, 
to practice medicine because of gross misconduct in the 
practice of his profession as shown by collusion. 
H. Quimsy M.D., Secretary 
Board of Registration in Medicine 
State House 
Boston 


To the Editor: At a méeting of the Board of Registration 
in Medicine held March 16, after a re-hearing of the case of 
Dr. George J. Orlansky, now a captain in the Medical Corps 
of the Army and formerly of 1234 Blue Hill Avenue, Dor- 
chester, the Board voted to revoke his license to practice 
medicine in this Commonwealth for not less than three years 
because of gross misconduct in the practice of his profession 
as shown by collusion. 

H. Qumsy M_.D., Secretary 
Board of Registration in Medicine 

State House 
Boston 


NOTICES 


HARVARD MEDICAL SOCIETY 

A meeting of the Harvard Medical Society will be held in 
the amphitheater of the Peter Bent Brigham Hospital on 
Tuesday, April 17, at 8:15 p.m. Brigadier Hugh Cairns 
Nuffield Professor of Surgery, Oxford University, will speak 
on the subject “The Use of Penicillin in the Treatment © 
Pneumococcus Meningitis.” 


GREATER BOSTON MEDICAL SOCIETY 

The next meeting of the Greater Boston Medical won| 
will be held in the auditorium of the Beth Israel ee 
Boston, on Wednesday, April 18, at 8:15 p. m. Dr. Fuller 
Albright will speak on the subject “Osteomalacia. mg 
sion by Drs. Joseph Aub, Siegfried G. Thannhauser an 
Sidney Farber will follow. 


SOUTH END MEDICAL CLUB - 

A regular meeting of the South End Medical Club =” 
held at the headquarters of the Boston Tuberculosis Assoc 
tion, 554 Columbus Avenue, Boston, on Tuesday, Apri * 
at twelve noon. Dr. William T. Salter, professor of p gs 
cology, Yale University School of Medicine, will ae 
the topic “The Measurement and Adjustment of Endo 
Function.” 

Physicians are cordially invited to attend. 


(Notices continued on page xvi!) 
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NOTICES (Continued from page 414) 


SOCIETY MEETINGS AND CONFERENCES 


CaLENDAR OF BosTON District FOR THE WEEK BEGINNING 
Tuurspay, Aprit 12 


- 


#9.00-10:00 a.m. The Diagnosis of Infections Due to Filterable 
Viruses. Dr. C. A. Janeway. Joseph H. Pratt Diagnostic Hospital. 

#9.00-10:00 a.m. Medical clinic. Isolation Amphitheater, Children’s 
Hospital. 

10:50 a.m. Common Lesions of the Feet. Dr. Bernard Appel. (Post- 
graduate clinic in dermatology and syprey? Amphitheater, 
Mallory Building, Boston City Hospital. 

’ -1:00 p. m. Clinicopathological conference (Boston Floating 
H. Pratt Diagnostic Hospital. 


Aprit 14 
#10:00 a.m.-12:00 m. Medical staff rounds. Peter Bent Brigham 
Hospital. 
Monpay, Aprit 16 
#1200 m.-1:00 p.m. Clinicopathological conference. Peter Bent 
Brigham Hospital. 
Tvespay, Aprit 17 
+9:00-10:00 a.m. Medical clinic. Infants’ Hospital. 
#]2:15-1:15 p.m. Clinicoroentgenological conference. Peter Bent 
Brigham Hospital. 
Wepnespay, Aprit 18 
*9,00-10:00 a.m. Penicillin in Venereal Disease. Dr. Oscar F. Cox. 
Joseph H. Pratt Diagnostic Hospital. 


*12:00 m. Clinicopathological conference. Children’s Hospital. 


*Open to the medical profession. 


Aprit 11. Conference on Pan American Affairs. Hotel Statler, Boston. 
Aprit 11. Tufts Medical Alumni Association. Page 364, issue of March 
22. 


ne New England Dermatoiogical Society. Page 364, issue of 
Mare 


Aprit 12. Progress in Dermatology as a Result of World War II. Dr. 
oe A Downing. Pentucket Association of Physicians. 8:30 p.m. 
averhill. 


Apri 16. New England Heart Association. Page 388, issue of March 29. 
Apri 17. Harvard Medical Society. Page 414. 

Apri 17. South End Medical Club. Page 414. 

Aprit 18. Greater Boston Medical Society. Page 414. 


_ Aprit 30. New York Institute of Clinical Oral Pathology. Page 334, 
issue of March 15. 


June 14-19. American Board of Obstetrics and Gynecology. Page 364, 
issue of March 22. 


SerremBer 17, American Public Health Association. Page 752, issue 
of November 30. 


District Mepica. Societies 


PLYMOUTH 


Aprit 26. Toll House, Whitman. 
AY 17. Lakeville Sanatorium, Lakeville. 
Meetings will be held at 11 a.m. 


WORCESTER 


Arrit 11. Hahnemann Hospital , Worcester. 
ay 9. Annual meeting. 


Channing Sanitarium 


EstaBLisHED 1879 


A pleasant country community of cottages built for the 
homelike care and treatment of nervous patients. Electro- 
shock therapy to selected cases. 


Occupational therapy. Tennis court.. Sports building. 


Jacxson M.Tuomas,M.D. Ciirrorp 
Superintendent Resident Physician 


WELLESLEY, MASSACHUSETTS 
Telephone — Wellesley 0464 


Washingtonian Hospital 
41 WALTHAM STREET, BOSTON, MASS. 
Incorporated 1859 


FOR THE TREATMENT OF MALE 
ALCOHOLICS 
Josern Tuimann, M.D., Medical Director 


Visiting Psychiatric and Neurologic Staff 
Consultants in Medicine, Surgery and the Specialties 


Telephones HAN 1750 and 1751 


———- 


Bournewood Hospital 
300 SOUTH STREET, BROOKLINE, MASS. 
Established 1884 


For a limited number of cases of mental and 
nervous diseases 
POST OFFICE, CHESTNUT HILL 
Telephone PAR 0300 
Georce H. Torney, M.D. 


ICHELL FARM 


Announces a New Service 


In Hediger Hall, on the scenic Michell Farm 

grounds, we now have accommodations for a limited 

number of elderly ladies needing some supervision 

and medical care in a homelike atmosphere. 
Information on Request 


Address: 


| MICHELL FARM 
6North Glen Oak Ave. 


Peoria, Illinois 
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